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DESIGN OF TURBINE RELIEF VALVES 


BY GEO. 


(This article is one 
draulic apparatus. It gives details as to the 


In early hydraulic practice in the Eastern states 
only very short pipes or vertical penstocks were used 


and only slow moving governors. On the Pacific 
Coast, where the heads were higher and pipes longer, 


deflecting nozzles were the rule. By these, more or 
less water was diverted from the buckets of the wheel to 
compensate for load variations and regulation was thus 
effected without 

varying the 
velocity in the pen- 
stock, 

With the 
of electric transmis- 
sion and the neces- 
sity for accurate 
speed control that 
resulted, it became 
necessary to secure 
the most rapid gate 
movement possible 
and to control larger 
water, 


water 


advent 


volumes of 
frequently through 
long pipes. The se- 
curity and continu- 
ous service demand- 
ed of Western power 
plants, usually in- 
stalled for the max- 
imum power output 
from a given water- 
shed, caused the in- 


of an occasional contribution 
desig 
author is a consulting hydraulic engineer at San Francisco. 


n of a suitable 





HENRY. 


construction and design of hy 
valve for Francis turbines. The 


concerning the 
relief 
-Lhe Editor.) 

impossible of adjustment so as to obtain anything 
like satisfactory operation. 

Air 


action preventing pressure rises beyond a predeter- 


chambers were used to some extent, their 


mined point. But their size was large and the ex- 


“water ram” 
the 
oscillatory in 
first 
negative, 
side of the 
Edw. S. 


introduced a 


contained air, after a 


bad 


pansion of the 


had occurred, caused a fluctuation in pres- 
sure, 
character, posi- 
tive, then 
on each 
normal. 
Cobb 

method of 
coming the oscilla- 
tion but not the first 


impulse ; 


Oover- 


pressure 
and in either case 
the the 


chamber required the 


use of air 


maintenance of an 


air pump and was 


generally unsatisfac- 
tory to governing 
Any increase of 
pressure as the gates 
are closing results in 
excess energy being 
added to the 


its speed 


wheel 
to increase 
just when the reverse 


is wanted. Any de- 


troduction of reser- pletion as they are 
voirs and the de- opening tends to a 
mand that only further decrease in 
water enough be the wheel speed 
used to cmety the Interior of Big Bend Plant, Great Western Power Company. which - a the 
load at any time. opposite of what 1s 

It therefore be- wanted. Hence the 


necessary to shift the gates controlling 
and to do this over the widest 


This required the 


came very 
the actual water flow 
range and with great rapidity. 
compensation for or prevention of inertia effects of 
the water column. 

Spring actuated relief valves were well known 
but rather imperfect devices for the handling of any 
considerable water quantity and not infrequently were 


best results are obtainable where the varia- 
not even be started on a gate movement. 
variations, due to a lack of elasticity 
conduit, are of extreme rapidity. 


valve for the relief or by-passing of 


pressure 
tions will 
These pressure 
in the and 
Consequently any 
water which depends on the rising pressure to set it 
into operation is fundamentally wrong as the pressure 
will have almost invariably reached its maximum be- 


water 








— one ili 
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fore the valve will have opened and therefore its pur- 
pose will have been defeated. 


The only safe method, therefore, contemplates 
an instantaneous relief applied to the water column, 
substantially equal in degree and rapidity to the 
water cut off by the gates, and a positive slow closure 
of the relief or by-pass opening following thereafter. 
In this way rapid control of the water reaching the 
water wheel runner is secured and therefore accurate 
governing becomes possible. No sudden variation and 
therefore no material increase in the pressure will 
occur, the water column being retarded slowly within 
predetermined limits of pressure rise. 


This is accomplished in the modern power plant 
by causing the governor apparatus which closes the 
water gates to also open the by-pass valve, the simul- 
taneous movement of closing the one and opening 
the other preventing the sudden variation in the water 
velocity in the pipe and consequently its damaging 
pressure and spouting velocity effects. So by the slow 
closure of the relief or by-pass valve the required 
water economy is fully effected. It will be obvious 
that the rate of closure is the limiting factor in the 
pressure rise due to the velocity variation and there- 
fore this must be made slower where the pipe is long 
than in the case of short pipes. The water that will 
be wasted through the by-pass when its valve is open 
is but a fractional percentage and such loss is abso- 
lutely essential to the control of the water column. 


The design of the by-pass valve is just as im- 
portant as the design of the main gates; it must be 
just as sensitive to governor control, positive and 
reliable and of the frictionless type; i.e. it must open 
or vary the by-pass outlet without sliding over any 
surfaces under the water pressure, but must move to 
or from its seat. 


In tangential water wheel practice the form of by- 
pass valve usually adopted is a duplicate of the main 
needle and its seat. In turbine practice, where larger 
quantities are to be handled, a cylindrical form or a 


cross between the cylindrical and needle type is prefer- 
able. 


In the plant of the Great Western Power Com- 
pany at Big Bend near Oroville and of which the tur- 
bine runners were shown in Fig. 2 (Journal of Elec- 
tricity, Power and Gas, Dec. 18, 1915) and described as 
regards their automatic hydraulic counter-balance ; the 
type of relief valve and its connections and operation 
by the governor synchronous. with, but inverse to the 
movement of the main gate is shown in Fig. 4. 

The main gates of the turbine are of the balanced 
wicket type, each connected with the main turbine 
gate ring so that the partial rotation of the main ring 
will move them all at the same time in an opening or 
closing direction. This gate ring is moved by the two 
large horizontal oil cylinders, whose pistons are con- 
nected therewith at points diametrically opposite each 
other. These oil cylinders are connected in parallel 
with each other and oil is admitted at one end of each 
and discharged from the other end of each of them 
from the main governor; that is if the speed is too high 
the governor valve is shifted by its speed sensitive ele- 
ment so that pressure oil flows into one end of each 
of the oil cylinders shifting the pistons therein and 
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thus moving the gate ring and wicket gates so that 
they move in a closing direction to reduce to the re- 
quired amount the water flow and thus bring 
the speed back to normal and if the speed be too low 
the reverse movement takes place. While the oil un- 
der pressure is flowing to the two cylinders operating 
the water gates in a closing direction, it at the same 
time is flowing to the oil cylinder at the top of the 
by-pass valve and causes the by-pass valve to move 
downward and therefore open the by-pass an amount 
sufficient to discharge a quantity of water sufficient 
to compensate for that cut off from the turbine. The 
conditions of velocity and pressure in the main pipe are 
thus constant. 

After the turbine gates have shifted sufficiently 
the speed sensitive element closes the governor valve, 
which shuts off the pressure oil supply and discharge 
and therefore locks the turbine gates against any fur- 
ther movement in either direction. Simultaneously it 
cuts off pressure oil flowing into the oil cylinder on 
the upper part of the relief or by-pass valve, prevent- 
ing its further opening. The water pressure being ex- 
erted at all times against the under-side of the water 
piston shown below the oil cylinder of the relief valve 
causes a tendency for the said by-pass valve to close. 
It will do soat a rate of movement permitted by the 
rate of oil flow from the top to the bottom of the oil 
cylinder around its piston. Slow closure is thus in- 
sured by adjusting this part and will follow immedi- 
ately after any opening movement. The same principle 
is employed in all six of these 18,500 h.p. units. 

The connections between the governor and the 
by-pass cylinder and water gate cylinders, although 
shown in this diagram as actuated by pressure oil, 
may of course be brought about by lever and link 
connections, as for example the by-pass may be direct- 
ly operated by links connected to the turbine gate 
ring or to the main governor rock shaft, the result 
being the same in each case, the pressure oil acting 
directly as a rigid connection actuated by the gov- 
ernor. 

The areas of the by-pass valve and water gates and 
relative movements when properly proportioned and 
when actuated inversely by a governor of adequate 
sensitiveness and power will result in perfect control 
of the water wheel without the introduction of the 
damaging inertia effects so disastrous to early con- 
trol of the water column in hydroelectric plants. 

The governors are arranged to prevent overrun- 
ning of the speed, i.e., so they will move the gates and 
by-pass valve quickly and sensitively just the right 
amount and not have to adjust the gate position a 
large number of times for a single load change. The 
“hunting” of the speed which is caused by the over- 
running of the governor, is disastrous to regulation, 
and therefore to service, as the voltage first varies in 
one direction and then in the other, overrunning the 
normal line in both directions frequently a number of 
times before coming to rest at the correct normal volt- 
age and speed. The properly designed governor moves 
the gates to the proper point and holds them there 
and the speed, therefore, does not overrun. 

It has been pointed out that a governor must be 
very sensitive and capable of moving the gates with 
great rapidity. Also in large units the inertia of the 





December 25, 1915.] 





Gonaneet 





JOURNAL OF ELECTRICITY, POWER AND GAS 


JU00GOO 


479 





OOCO00UN 


DOC 


00000000 












Fig. 4. 


rotating masses is great and therefore the movement 
of the gates will and shall be in advance of speed re- 
storation, e.g. the speed restoration will lag behind 
the gate movement. It will therefore appear at once 
that as the speed sensitive element of the governor 
initiates a gate movement such movement will be pro- 
gressive until the speed has arrived at normal again 
and unless other means are used to prevent overrun- 
ning the gates will have been quickly and fully opened 
or closed even for a small load change and this excess 
movement will quickly cause the speed to pass the 
normal and a reversal will occur establishing the dis- 
astrous hunting condition. 

That element which is introduced into a governor 
to prevent this overrunning must anticipate the posi- 
tion which the gates should assume. In modern gov- 
ernors there is usually provided the speed sensitive 
element which controls the direction and release or 
restraint of oil pressure, mechanical effort or other 





Governor and Relief Valve Control Connection in Vertical Type Francis Turbine Unit. 


power means actually employed to cause the move- 
ment of the gates and synchronous but inverse relief 
valve movement. The speed sensitive element does 
not control the extent to which this power shall act 
upon the gate valve mechanism, but in the case of an 
oil pressure governor, the most familiar type, and that 
shown in Fig. 4, it moves a valve which actually is 
the controller of the governor mechanism. This con- 
troller valve, although first moved by the speed sen- 
sitive element, must not now remain off of its seat 
until the speed sensitive element has returned to its 
correct or normal speed, but only until such time as 
the gates have arrived at their new correct position, 
which will be well in advance of the speed return. 


An independent movement must therefore be given 
the controller in a reverse direction to bring it back 
to its new position and it must be controlled from this 
new position until the speed has returned to the cor- 
rect point without overrunning. The lever connections 








; 
i 
; 
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in Fig. 4 accomplish this, causing an action on the 
controller valve in a contrary direction to the im- 
pulse produced by the speed sensitive element. It 
will be apparent that if governing should now cease 
the speed would remain too far from normal because 
while this gate shifting has been taking place the speed 
has been departing further from normal and to bring 
it back the gate movement must overreach that suit- 
able for normal speed; therefore, as the speed returns 
the gates must return slightly so as to keep pace with 
the correcting speed, and arrive at their final ultimate 
correct position only when the speed has arrived at its 
final correct value. A dash pot and spring return acting 
in either direction in which the curve of time and dash 
pot return movement must -be coincident with the 
rate of speed return (and therefore, this curve must bea 
parabola) will give the best results and accurate speed 
return without overrunning. This dash pot element is 
usually built into the governor and is exposed in the 
upper horizontal structure of the well known Lombard 
governor and the parabolic rate of return is there ac- 
complished by varying automatically the rate of oil 
by-passing within the dash pot. These lever connec- 
tions shown in Fig. 4 between the gate ring cylinder 
piston and the governor are used to establish a syn- 
chronous movement within the governor correspond- 
ing with the water-gate and by-pass movement that 
is synchronous with the gate ring movement and are 
therefore under the control of the controller element 
of the governor and through the dash pot devices men- 
tioned above cause the control of the controller before 
it has overrun the proper amount. 

The third important element in governors there- 
fore consists of a device for returning the controller 
whenever disturbed by the speed element, including 
parts which are controlled by the controller and which 
return the controller to inoperative position, prevent- 
ing excessive movement of the governor. 


Molasses as fuel for industrial purposes is being 
produced in Hawaii and is to be shipped to the Pacific 
Coast to compete with California fuel oil. Until re- 
cently 70 per cent to 80 per cent of the exhausted mo- 
lasses from the Hawaiian factories was thrown away as 
useless. Furnaces are now being installed which burn 
this molasses, the heat going to furnish steam for the 
factory, and the ash from the molasses, which contains 
33.32 per cent potash and 4.60 per cent phosphoric acid, 
is used as fertilizer. 


A cubic yard is the quantity contained in a cube 
one yard on the edge. It contains the equivalent of 
27 cubes one foot on the edge. As each cubic foot 
contains approximately 7% gallons, a cubic yard con- 
tains about 202 gallons. This would be 6-2/5 barrels, 
measured in the standard liquid or “whisky barrel” of 
31% gallons. It would contain 3-2/5 hogsheads, as 
used for sugar, containing 63 gallons. One cubic vard 
of earth would make a good load for a two-horse team 
on a dirt road. A modern 5-ton motor truck could 
haul about 3-2/5 cubic yards at a load. Standard-gauge 
30-ton railroad box cars, 33% feet long, for commer- 
cial service in the United States, have interior space of 
about 80 cubic yards. 
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REPORT ON THE COLUMBIA RIVER POWER 
PROJECT. 


Appendix B—Discharge of Columbia River at The 
Dalles. 


(Concluded. ) 


BY FRED F. HENSHAW, 
District Engineer U. S. Geological Survey. 

Ice conditions. Columbia River freezes during 
extreme cold weather. It seldom freezes over with 
solid smooth ice, but slush ice and large cakes are fre- 
quently reported. Apparently the freezing has no effect 
on the relation of gage height to discharge, either at 
The Dalles or at Cascade Locks, as the controlling 
section, the rapids or “Cascades” always remain open. 
The discharge may be materially reduced, however, 
for periods of a few days at a time. 

Ice obstruction below the gage at Cascade Locks 
was noted by the observer as follows: 

1879, December 23, large cakes of ice running. 

1880, December 4 to 14, river closed to navigation. 

1883, February 4, gage frozen up, river closed to navigation, 
and boats frozen in February 5 to 26. River closed with 
ice at The Dalles January 23 to February 1, and February 
8 to 27. 

1884-85, Gage frozen up December 16 to 18 and 22. River closed 


with ice above locks December 16 to February 4. 

1886, River closed January 17 to 29, 

1887, River closed with ice February 4 to i8. 

1888, Ice in river January 6 to 29,. and no boat ran to The 
Dalles until after February 5. 

1889, No boat to The Dalles January 17 to 30, but no other notes 
of ice that year. 


1888-90, An extreme cold Spell started about December 12 and 
lasted until about February 1, nearly 10 ft. of snow falling 
during this period. The river froze over January 2; both 
gages were frozen up January 4, and no regular readings 
made until January 17. On January 7 the gage below 
the locks was read, evidently by chopping away the ice. 
The river opened and a boat arrived from The Dalles 
February 3; river frozen again February 25. 

1892, River blocked with floating ice December 21 to 23. 

After 1892 ice notes are rather meager. Ice ob- 
structions at and below The Dalles was noted by the 
observer as follows: 

1898, Ice began running December 12; river blocked with ice 
December 13 to 23. 

1899, Ice running January 4; river blocked January 6 to 20 and 
February 4 to 16; river clear of running ice February 19, 

1900, January 15, drift ice running. 

1901, January 10, ice running. 

1902, January 26, ice running; January 27, river blocked with 
ice; February 9, river free from ice, 

1903 and 1904, No ice reported. 

1905, January 19 to 21, ice running; February 12 to 18, river 
blocked; February 19, river free of ice. 

1906, No ice noted. 

1907, January 7, ice running; January 11, river blocked with 
ice; February 1, ice gorge, February 9, river clear of ice. 

1908, February 3 to 5, river full of running ice; February 6, ice 
nearly all out. 

1909, January 6, ice running; January 7, river blocked with ice 
during night; January 11 to 27, an ice jam formed at the 
rapids above the station and acted as a dam, but released 
the stored water when the jam broke up as the result of 
heavy rain in Oregon; January 30 to February 3, river 
frozen, gage not read; December 6, thin coat of ice. 

1910, January 1 to 3 and 6, ice running; January 4, thin coat of 
ice; January 7, river blocked with ice; no note of when it 
went out—probably about the 17th. 

1911, January 15, ice running; January 16 to 18, river blocked 
with ice. 

1912, January 3, 4 and 18 to 25, heavy ice running; 5 to 17, river 
frozen over; 24, river clear. 

1913, January 13 to 25, 29 to 31, February 8, 9 and 17 to 19, ice 
running; February 10 to 16, river blocked. 

Low water. The lowest stage recorded occurred 
in January, 1890, which also gives the lowest monthly 
mean on record. This minimum was caused by a 
period of extremely cold weather following the dryest 
year in the last half century or more, 1889. The gage 
above the Cascades could not be read, on account of 
ice, from January 3 to 15; one reading was made on 
the gage below the locks on January 7, and the height 


found to be 68.1. From this a corresponding reading 
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of -3.9 for the upper gage has been derived; the 
computed discharge is 41,900 second feet. The fol- 
lowing note is from the report of Chief of Engineers, 
1890, p. 3057: 

“The river continued unusually low during the first half 
of the (fiscal) year, and on January 7, 1890, during the freeze- 
up it had fallen to 68.1 ft. on gage No. 2, a level lower by 
2 ft. than any previous record. The winter was an unusually 
severe one in this locality.” 

Any sudden drop in temperature when the river 
is low seems to cause a marked dropping off in dis- 
charge, probably by causing ice jams which hold the 
water back. All the extreme low periods appear to 
have been caused by such cold snaps, notably those 
of February and December, 1884; January, 1888; Jan- 
uary, 1890, and January, 1912. 

In the annual report of the Chief of U. S. Engi- 
neers for 1879 it is stated that the lowest water of the 
previous winter was at a stage of 0.5 ft., at Cascade 
Locks, on January 18, 1879; which was the lowest 
for the preceding ten years but 2 to 3 ft. higher than 
the low water of 1859 and 1862. This would seem to 
indicate that in the earliest years of settlement of the 
country there were periods during which the stage 
was as low as those recorded in the past third of a 
century, but probably no lower. 

Floods. The greatest flood on record occurred in 
June, 1894, and was caused by exceptionally heavy 
snowfall the previous winter over the entire Columbia 
River drainage basin. The highest stage at The 
Dalles was 59.6 ft. June 6, probably in the afternoon, 
and the corresponding discharge, 1,170,000 
feet, or 4.94 second feet per square mile. The regu- 
lar reading of the same day, probably made in the 
morning, was 59.4 second feet, discharge 1,160,000 sec- 
ond feet. No flood of the last half century has closely 
approached this one, but that of 1849 may have nearly 
equalled it! The following note is found in a report 
made by U. S. Assistant Engineer Robert A. Haber- 
sham (Chief of Engineers Report, 1875, Pt. 3, p. 79): 


second 


“The highest freshet recorded is that of 1862. I am in- 
formed that the flood of 1849 was 5 ft. higher (above Celilo 
Falls).” 


This would have given a discharge within a few 
per cent of that of 1894. This information, however, 
was from tradition and cannot be regarded as au- 
thentic. 

The peak of the 1894 flood was higher than it 
would otherwise have been owing to the fact that the 
crest of the floods from the upper Columbia and the 
Snake came practically together. The highest water 
at Wenatchee occurred June 10 to 13, with a stage of 
58.0 ft. and a discharge of about 714,000 second feet. 
The crest stage on the Snake at Lewiston, Idaho 
(26.0 ft.) occurred June 6, when the discharge, as de- 
termined from a partially developed rating curve was 
378,000 second feet. The highest stage reached above 
Five Mile Rapids, near the mouth of the Snake River, 
was 55.0 ft., the maximum discharge about 415,000 
second feet. Water passing Wenatchee at a given 
time would probably not reach the junction of the 
rivers at Pasco until a little later than water passing 
Lewiston at the same time, therefore the peak from 
Snake River probably preceded that from the upper 
The discharge of the upper 


Columbia by 3 or 4 days. 
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Columbia can hardly have increased more than 15,000 
second feet after the peak from the Snake had passed. 
Had the Snake River peak occurred 11 days earlier 
than it did, or on May 26, it would have encountered 
a flood from the Columbia of about 514,000 second 
feet, the discharge at Wenatchee on that date, and the 
peak of the great flood at The Dalles would have been 
reduced nearly 200,000 second feet, to less than 1,000,- 
000 second feet. The crest would of course have been 
correspondingly lengthened. 

In 1913 there occurred a flood practically as high 
as any since 1894. The peak on Snake River at its 
mouth occurred on May 29; the maximum height was 
51.8 ft., the greatest discharge about 301,000 second ft. 
The Snake fell gradually, reaching a discharge of 196,- 
000 second feet on June 15, when the upper Columbia 
was highest. The stage at The Dalles remained very 
nearly constant for two weeks; it between 41 
and 42 ft. from June 5 to 16. Had the maximum stage 
for the Snake coincided with that of the Columbia, as 
in 1894, the maximum at The Dalles would have been 
increased by about 110,000 second feet, or to 860,000 
second feet, the eighth highest flood in the last half 
century, instead of sixteenth, as was actually the case. 

Probability of flood occurrence. The highest 
daily discharge of each year covered by a record, or 
any other factor, may be arranged in order of magni- 


Was 


tude and plotted in a diagram on lines equally spaced. 
A line connecting them will usually approximate in 
shape the letter “S.” 
ive values is small in the middle of the series, but is 
much greater on the ends, hence the curvature on the 
ends of the line is much sharper than in the middle. 
The line thus drawn constitutes a probability curve 


The difference between success- 


and may be used to study the frequency with which 
a given value may be expected to occur, or, in other 
words, the number of years in which it will probably 
If the data 
are sufficiently numerous, a fair approximation of the 
position of the line near the ends may be obtained. 
The difficulty introduced by the curvature at the 
ends of the line thus defined may be removed by using 


recur once in the light of past experience. 


paper ruled with lines spaced in accordance with a 
probability curve, or, as it is otherwise called, the nor- 
mal The spacing of the lines for this 
paper is computed from probability curve tables, and 


law of error. 
arranged so that the line which represents the summa- 
tion of the probability curve, when plotted on it ts 
straight. If the data for any series correspond strictly 
with the normal law of error, the points plotted on 
this paper will all lie in a straight line. If the data 
approximate the normal law of error, the line through 
the points will approximate a straight line. Even 
though the deviation from the normal law of error is 
considerable, a line with only a moderate curvature 
may represent it fairly well. 

In plotting observations on this paper the whole 
space is divided into as many vertical strips as there 
are terms, and the figure for each term, arranged in 
its order of magnitude, is plotted at the percentage 
which corresponds to the middle of its strip. That is 
to say, if there are 50 terms in the series, each is 
taken to represent 82 per cent of the whole space. The 
first term will be plotted at the middle of the first 2 
per cent strip, on the 1 per cent line; the second term 
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Fig. 18. Probability Diagram of Annual Flood Peaks. 


will be plotted in the middle of the second strip, or on 
the 3 per cent line, etc. A mean line of probability, 
generally straight or only slightly curved, may then 
be drawn through these points. Regardless of the 
number of observations in the series, 10 per cent of 
same will then fall above the discharge value given by 
the probability line for 10 per cent, 20 per cent above 
the value given for 20 per cent, etc., provided the 
points are all normal; i. e., provided they fall on the 
probability line. Therefore the line may be used to 
determine the probable percentage of years in which a 
flood of given magnitude will be exceeded by reading 
the horizontal scale at the point where the probability 
line gives the discharge value. 

The 56 terms representing the maximum yearly 
discharge values for Columbia River at The Dalles 
from 1858 to 1876 and 1878 to 1914 (1877 was not 
available when this study was made) have thus been 
arranged in order of magnitude and plotted on the 
probability paper. The result is seen in Fig. 18. The 
points in general define a straight line, which has been 
drawn by the method of least squares. 

This diagram may now be utilized as follows: To 
find the maximum flood discharge which may be ex- 
pected to be exceeded once in ten years, for instance, 
or 10 per cent of the time, read from the curve the 
value at the vertical line marked 10 per cent, which is 
870,000 second feet. Conversely, it is probable that a 
flood of 800,000 second feet may be exceeded during 
20 per cent of the years, or once in 5 years; a flood of 


950,000 second feet during 4 per cent of the years, or 
once in 25 years, and a flood of 1,170,000 second feet 
about once in 1000 years. In other words, although a 
flood like that of 1894 has occurred once in a record 
of 57 years, yet if the extension of the probability 
curve be accepted as correct, it may be expected to be 
exceeded only once in about 1000 years. 

Acknowledgments. Gage readings for The Dalles 
have been furnished by the United States Weather 
Bureau; those at Cascade Locks by the U. S. Engi- 
neer Corps. Special acknowledgment is due to the 
observers at these two points. S. L. Brooks has made 
the readings at The Dalles from 1893 until quite re- 
cently. The earlier readings were made on his own 
initiative before he made any reports to the United 
States Weather Bureau. 

Mr. Val. W. Tomkins has read the gage at Cas- 
cade Locks since 1891. 

The measurements of 1903, by the U. S. Engineer 
Corps, were made under the immediate direction of 
F. C. Schubert, assistant engineer. The cost of the 
flood measurements of 1913, and part of the cost of 
the recomputation of discharge, has been paid from 
the funds allotted for the investigation of the Columbia 
River Power Project. 





Note.—Discharge records for Columbia River at The Dalles 
up to 1910 have been published in full in Water Supply Paper 
370 of the United States Geological Survey, copies of which may 
be secured from the Director of the Survey at Washington, 
D. C.; or from the District Engineer, 416 Couch Building, Port- 
land, Oregon. 








December 25, 1915.] 


DIESEL ENGINE PRACTICE. 
BY J. E. MEGSON AND H. 8S. JONES. 


(Continued. ) 


Effect of Altitude. 

Due to the reduced density, that is the weight 
per cubic foot of the atmosphere at higher altitudes, 
the amount of oxygen drawn into an engine cylinder is 
lessened and therefore the quantity of fuel with which 
it will combine and burn is relatively decreased. Con- 
sequently a Diesel engine will not develop as much 
power at a higher elevation as it will at lower alti- 
tudes. For altitudes less than 500 ft. above sea level 
no reduction in horsepower or alteration of fuel con- 
sumption need be contemplated but at higher eleva- 
tions a reduction in horsepower is necessary in ac- 
cordance with the accompanying table: 


Effect of Altitude. 


Table of Altitudes in feet above sea-level; 
responding approximate Barometric Readings, 
Pressures and proportionate Densities. 

(The capacity of an internal combustion engine at higher 
altitudes, as compared with its capacity at sea-level, is prac- 
tically proportional to the atmospheric densities.) 


with cor- 
Atmospheric 


Altitude Barometer Atmospheric Proportionate 
in in Pressure Atmospheric 

Feet. Inches. in lb. per sq. in. Density. 
0.00 30.0 14.72 1.00 

500. 29.5 14.45 0.98 
1000. 28.9 14.18 0.96 
1500. 28.4 13.94 0.94 
2000. 27.9 13.69 0.93 
2500. 27.4 13.45 0.91 
3000. 26.9 13.20 0.89 
4000. 26.0 12.75 0.86 
5000. 25.1 12.30 0.83 
6000. 24.2 11.85 0.80 
7000. 23.3 11.44 0.77 
8000. 22.5 11.04 0.75 
9000. 21.7 10.65 0.73 
10000. 20.9 10.26 0.70 


This table shows the height of the barometer in 
inches and the equivalent density of the atmosphere. 
The horsepower output of the engine will be propor- 
tionate to the equivalent density, that is, a 500 h.p. 
at sea level, at 5000 ft. elevation 500x .83 or 415 h.p. 
The fuel consumption of this engine, however, must 
also be revised, an addition of 1 per cent or fraction 
thereof being made for each 1000 ft. elevation. 

The capacity of the cylinder also definitely limits 
the output of an internal combustion cylinder at any 
altitude, as the combustion of the fuel depends entirely 
upon the amount of oxygen in the cylinder, a certain 
amount of oxygen giving complete combustion to a 
certain amount of fuel oil, which in turn develops a 
certain amount of power. Ordinarily internal combus- 
tion engines are rated at 10 per cent below their ulti- 
mate capacity and it is dangerous and uneconomical to 
operate the engines at a greater load than specified 
by the manufacturers, although this may be possible 
for short intervals. The evidence of smoke coming 
from the exhaust shows that the combustion in the cyl- 
inder has not been complete and is the forerunner of 
a flame in place of the usual exhaust dry gas. This 
flame will burn and destroy the exhaust valve. 

The electric generator manufacturers supply a 
generator especially rated for internal combustion en- 
gines. These machines are not capable of standing 
the usual overload guarantee of 25 per cent for 2 hours 
but instead will only carry 15 per cent overload, cor- 
responding to the overload capacity of internal com- 
bustion engines. It would be manifestly uneconomical 
to purchase a generator having a greater ultimate 
capacity than that of the engine. 
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Foundation. 

An important element in the erection of the Diesel 
engine is the foundation, which on good ground will 
vary, depending upon the size of engine, from 40 cu. 
yd. for a 100 h.p. to 125 cu. yd. for a 500 h.p. engine 
of the vertical type. This foundation should be con- 
structed of concrete, 1 part cement, 2% parts sand 
and 5 parts clean stone broken to pass a 2 in. ring, 
to be mixed wet and rammed every 8 in. depth until 
water appears on the surface. The templets which 
are set for the anchor bolts should remain open to 
permit ramming. Concrete should not be allowed to 
set hard before other concrete is placed on it, other- 
wise sound bonding between portions is impossible. 
Around each foundation bolt a wooden box approxi- 
mately 4 in. square and at least 4 ft. long should be 
placed, the box to have a taper toward the top so that 
the box may be removed. If preferred, 4 in. diameter 
galvanized spouting may be used and left in the foun- 
dation, projecting not more than ™% in. above the 
concrete. Grouting should be of equal parts of Port- 
land cement and clean sand mixed wet enough to 
flow readily. The grouting must fill all of the space 
around the foundation bolts. 


Operation and Care of Earlier Type of Engines. 

With the type of engine now most extensively 
used in the United States, that is the Diesel with the 
splash lubrication system, there is any amount of un- 
pleasant work, especially when the engine requires 
attention inside the crank case. Few men, unless they 
are reasonably paid, are willing to do this “dirty” 
work, as it might be called, together with the fine at- 
tention required by the main bearings, keeping the 
shaft in line and other adjustments that are made in- 
side the crank case. 

The Diesel engines that are being manufactured 
today of the later type are greatly improved in this 
respect; the majority of them have forced lubrication 
so the inside of the engine is naturally cleaner for 
working. 

One of the most important things in connection 
with the Diesel engine is cleanliness. Nine times out 
of ten if you should meet the engineer outside of his 
plant at any time during his watch you could safely 
judge the condition of his engine from his personal 
appearance. An engineer who lacks pride in keeping 
himself clean will never have a clean engine room. In 
a great many plants visited by the writer the engine 
or engines were so dirty and covered with oil that it 
was impossible to go near them until they had been 
thoroughly cleaned. Sometimes this would take a day 
or two. There is no leak around a Diesel engine that 
cannot be stopped. It is an old saying that little things 
make big ones and if small leaks, when they are first 
seen, are attended to there will be no large leaks. As 
a general rule all of these leaks are either a loss of 
fuel oil or lubricating oil, either one of which is an 
expense to the owner. 

All true Diesel engines work along the same 
lines and require about the same care, but some, due to 
their construction, require more attention in regard 
to cleanliness than others. As to the operation of the 


engine there is but one way to be successful and that 
is to be clean about all your work in connection with 
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the engine, as dirt to any extent is the worst enemy 
of machinery and especially a Diesel engine. It is 
always wise for the engineer to be on duty in ample 
time to carry out the necessary preparations for start- 
ing the engine without undue haste. 


Some instructions will tell the engineer to place 
his engine in starting position as soon as the engine is 
shut down. I do not agree with this. It is well to get 
the engine on the right revolution for starting but not 
to bring up to the starting position until almost 
time to commence operation. If the engine is placed 
in starting position and left over night, with some 
types, the starting valve is held open during the time 
by the starting valve cam. This valve is closed by a 
spring and as there is always more or less moisture in 
the starting air it will cause corrosion around the valve 
stem and often times the valve will not close as quick- 
ly as it should, causing a false start. It is the writer’s 
belief that just this trouble was often the cause of 
broken shafts in the early days of the Diesel engine. 
If the engine is left just back of starting center until 
the time of starting when it is turned up into starting 
position it will move this valve and break the corrosion 
if it has set in. 

There are so many different designs of the Diesel 
engine being built at this time that it is hard to de- 
scribe the starting moves of each engine, but the re- 
sult of all is the same. After the engine is placed 
in starting position, the engineer is ready to prime 
the fuel oil pump or start a flow of oil through the 
pump to the telltale, according to the design of the 
engine, it being necessary to get a solid stream of oil 
at the telltale before the pump is ready to operate. 
If air should be in the oil line or pump it is doubtful 
if the engine will pick up or start work at once and 
it often is the cause of a false start and the loss of 
starting air, which, of course, is undesirable in con- 
nection with the Diesel engine. The engineer should 
always see that the circulating water is running 
through the engine before it is started; if this should be 
neglected and the water is low in the cylinder and 
turned on after the engine is started it is often the 
cause of cracked cylinder heads, as the piston of the 
Diesel engine only has to make a few strokes before 
the heat of the compression and the burning oi] would 
raise the temperature of the head to such a degree that 
water coming in contact with it would cause it to 
crack. 

With all Diesel engines air bottles, or tanks, or 
vessels as they may be called, are shipped with the en- 
gine forming part of the installation. These bottles are 
all tested to 3000 Ib. and as a general rule are shipped 
from the factory containing air at 1200 Ib. per sq. in. 
Some builders ship six bottles, some three. Where 
there are six bottles four are for starting and used for 
this purpose only. The other two are used for atomiz- 
ing or spray air. Two starting bottles are used at one 
time and one spray bottle where six bottles are pro- 
vided. The header which connects the bottles together 
is always provided with a valve between the starting 
set and spray bottles. This valve should always be 
closed when starting the engine so that regardless of 
the decrease of air in the starting bottles the spray 
bottle pressure will be kept as high as possible and 
must always be at least 100 lb. above the compres- 





[Vol. XXXV—No. 26 


sion in the engine cylinders. If the pressure in the 
spray bottle should get lower than the pressure in 
the cylinder when the fuel needle opens, there would 
be insufficient spray air pressure to blow the fuel into 
the cylinder and the heat from the compression would 
be liable to ignite the oil in the atomizer and cause 
severe trouble. 

After the engine is started it is always wise to 
refill the starting bottles as soon as_ possible 
and close the valves tightly to prevent loss of air. 
Then all lubricators should be looked after to see that 
they are doing their work and kept well filled. The 
circulating water should be regulated according to the 
load on the engine so that it is not above 130 degrees 
Fahrenheit or cooler than 90 degrees Fahrenheit. 

With engines of the enclosed crank case type and 
splash lubrication many engineers have found it 
troublesome to keep the water and oil at the proper 
level and the right mixture. Practically all of the 
engines of this type have a 1% in. plug in the top of 
each door. If before the engine is started the engineer 
is sure that the oil and water are about the right mix- 
ture and height in the crank case he should, after 
starting the engine, remove the plugs and by putting 
his finger into the hole in the door he will soon become 
accustomed to the amount of oil and water that 
splashes so that any time while the engine is running 
he can do this and feel sure as to the amount of oil 
and water in the engine. This has been found to be 
the simplest and most satisfactory way to obtain this 


information. 
{To be continued.] 


LETTER TO THE EDITOR. 
Vocational Guidance. 

Sir: The editorial on “Vocational Guidance” in 
your issue of December 11, has touched a responsive 
chord. The periods of “financial retrenchment” are oc- 
casions of much hardship to many of our engineers, 
and this 1 think absolutely unjust. When you con- 
sider the intrinsic value of the achievements, which 
achievements would be impossible without our engi- 
neers, it is certainly not right that they and their 
families should suffer through a “shut down of the 
plant.” It is seldom that the financiers suffer any 
great amount of personal discomfort through a finan- 
cial depression, and certainly the men whose brains 
‘created the mechanism” should be as fortunate. 

Your suggestion of the appointment of a joint 
committee of national engineering societies to analyze 
this phase of engineering betterment is timely. In 
these days of close analysis of all human conditions 
towards the end of betterment of such conditions, the 


requirements of our engineers should not be lost sight 
of. 


. 


have 


Your remark as to materially stabilizing the en- 
gineering profession, “no matter what the financial 
stresses might be,” is a splendid thought, and should 
be held until the end has been fully accomplished. 

Personally I would be very glad to assist in any 
way that I can towards improvement of conditions for 
engineers, so many of whom, in addition to being con- 
sistently underpaid, are improvident, and lack business 
sense. Very sincerely yours, 


J. PAULDING EDWARDS. 
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THE NEED FOR A CONSISTENT GENERAL 
STATE POLICY AS TO PUBLIC UTILITIES. 
BY CLYDE B. AITCHISON. 

(After outlining the relations which he_ thinks 
should exist between the public utility and the com- 
munity, the author states his objections to granting 
local franchises by municipal authorities. He shows 
how the monopolistic character of the business should 
govern regulatory policies. A clear insight is given 
into the principles which determine the actions of the 
Oregon Railroad Commission, of which the author is 
a member. This paper was presented at a luncheon 
of the Portland N. E. L. A. and A. 1. E. E, Section, 

December 8, 1915.—The Editor.) 

There are undoubtedly many more public utility 
users than there are taxpayers; and the public utility's 
bill has to be met each month, while the tax collector is 
settled with but twice a year. There is not a man, 
woman, or child in any remote or undeveloped portion 
of our state whose life, according to present-day con- 
ventions, is not shaped by the conveniences which 
have become necessities afforded by the public utility. 
The business of public service is so interwoven into 
the warp and woof of the body politic that the man 
from Mars might expect to find the state itself per- 
forming all these utility functions, either directly or 
through its municipal agents, as a part of its duty to 
provide for the general peace, health, safety and con- 
venience. And, indeed, in many lands, as to many 
forms of public service, the state has undertaken these 
public functions; while in our country some utility 
services, such as the transportation of the mails, are 
exclusively reserved for the nation; and there is no 
form of public utility service in which the nation, some 
of the states, or many municipal governments, are not 
engaged. The business performed by the public serv- 
ice corporation is essentially governmental in char- 
acter, and it is only because it has been deemed best 
as a matter of legislative policy to entrust the business 
to private hands, as trustees for the state, that the 
private corporation finds itself engaged in this quasi 
governmental calling. 

It might be expected that the state, and every 
state, which had determined to entrust such far-reach- 
ing powers of government into private hands would 
have formulated a clearly defined, well considered, log- 
ical policy which it had determined to follow in its 
dealings with the private agencies which perform such 
important functions for the commonwealth. It might 
be expected that all of the relations between the state 
and the private corporation engaged in the public serv- 
ice would be adjusted with a single thought kept 
clearly in mind; that these public services might be 
performed in the most efficient, economical, and 
equitable manner for the whole body politic. It might 
be taken as assumed, if we did not know the contrary, 
that the ultimate welfare of the body politic would be 
the single thought underlying the whole system of 
administration, so far as this subject is concerned. 

It is obvious that there is no such concert of mo- 
tives. A private concern which would similarly drift 
along without a well defined central idea or business 
policy and which failed to subordinate immediate and 
minor matters to the achievement of the ultimate ob- 
ject would soon be in the breakers. In the dealings 
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between the states and the utilities, we find confusion, 
a division of authority and responsibility among de- 
partments of the government, an entire and open lack 
of co-ordination, no developed central idea of what 
the state really expects of its public utilities, or as to 
what is essential and what is non-essential in the de- 
tails of the relationship. 

If we analyze the situation, the inconsistencies 
of our present system will be found due to the division 
of authority, and the tendency to regard that which is 
immediately possible and apparently advantageous, 
and which can be done legally as more desirable than 
the less clearly defined ultimate object for which public 
service is performed. But what we can do, legally, 
today, is one thing; whether, in the long run, we 
should do it, is another. Often today’s advantage is 
tomorrow's loss; a skirmish has been won and a cam- 
paign lost. 

The tardy recognition of the intimate connection 
between the functions of the utility and the welfare 
of the community, and then, latterly, a sudden appre- 
ciation of the importance of the relationship, has re- 
sulted in much recent legislative action, often seem- 
ingly taken on the spur of the moment to meet a 
particular situation which has presented itself. Con- 
stitutional limitations have made it impossible for us 
to avoid a division of jurisdiction between the state 
and interstate commerce, between matters of state 
police authority and those which are purely municipal 
in nature. Diverse jurisdictions, each dealing with 
a single phase of the activities of a utility which is 
serving all of them—each political authority anxious 
to make the best possible showing before its own citi- 
zens and entirely heedless of the effect of its acts upon 
the citizens of other jurisdictions—manifestly present 
an administrative system not conducive to a consist- 
ent and statesmanlike general policy. This division 
of jurisdictions will always be with us in some form, 
and it is, and will be, an extremely difficult task to 
put into operation any policy as long as authority is 
so split up and men continue to be short sighted and 
selfish. It does not seem impossible, however, to min- 
imize the conflicts, and possibly we can work out a 
policy which can be lived up to with comparative con- 
sistency. 

The utilities are not entirely blameless in this re- 
gard. Every regulating officer is familiar with the 
manner in which upon occasion one jurisdiction or 
tribunal has been played off as against another. The 
utility's policy has not alwavs been the far-sighted 
and consistent one of regarding the ultimate good of 
the community as more important than the momentary 
advantage of the utility. 

For the purpose of this discussion it must be taken 
as assumed that the state has decided to continue the 
general plan of depending upon private enterprise in 
the main for the operation of its public utility service, 
but has not waived its right to engage in the same 
business when deemed best. Indeed, when the inter- 
ests of the body politic can best be served by a muni- 
cipal ownership and operation of any particular pub- 
lic service, or all public services, the right carries with 


it the duty. This general policy necessarily implies 


such an adjustment between the state and the private 








| 
! 
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citizen who engages his personal services and money, 
that each will derive the utmost benefit from the trans- 
action consistent with the correlative and opposing 
rights of the other party. 

Manifestly, a well rounded policy would take into 
consideration such matters as the granting of the right 
to engage in the public service; the insistence upon 
financial] methods which will insure the permanency 
of the enterprise; the requirement of a pro- 
gressive service standard and elastic service limits, 
and of rates which will compare favorably with those 
for which the state or municipality could supply itself, 
adjusted with the inexorable equality of governmental 
action. The relationship between the state and the 
utility has already been said to be based upon con- 
venience; and when the state desires to resume the 
performance of the service, it should be permitted to 
replace the existing utility upon terms which are fair 
and just. It would defeat the policy to make the busi- 
ness of public service so undesirable, hazardous or un- 
profitable upon the whole that private citizens will not 
engage their time or means therein. 


To slightly paraphrase a portion of an address by 
Commissioner Prouty, as Chairman of the Interstate 
Commerce Cammission, to a gathering composed of 
railroad and public service commissioners from the 
whole United States. 

The public service corporation is a public servant. 
That phrase comes from the Supreme Court and has 
been for a quarter of a century in the mouth of every- 
body who has had to do with this subject. It comes, 
as time goes on, to take on a different meaning. Orig- 
inally the people said, “It is our servant; therefore we 
can kick and cuff it ad libitum.” But it is coming to 
be understood that just as a servant can only properly 
discharge his duties when he is suitably fed, clothed 
and housed, so the public service corporation can only 
properly discharge its duties when it receives proper 
treatment from the public. 


To go a step further than the chairman in his fig- 
ure: Our servants owe us the duty of obedience, loy- 
alty, willing effort and of non-interference with our 
internal affairs. We may abuse our present hired help, 
but only by being just to our present servants, paying 
living wages, and giving reasonable comforts can we 
expect others who are not under compulsion to enter 
our employment and labor loyally in our interest. 
There is a well marked distinction between a course 
of conduct on the part of the state administration to 
which existing public utilities may have no legal right 
to complain, and the results of such a policy. No one 
can be forced, in the future, against his will, to enter 
the public utility service. He will enter the service 
or keep out of it, largely according to the manner in 
which existing utilities are dealt with. This will not 
be overlooked in the construction of a rational adminis- 
tration policy. 

Of course the state must have the right to say 
who should engage in a business governmental in 
character. The grant of special powers with respect to 
the exercise of the right of eminent domain, the nature 
of the utilities as part of the highway system, the sim- 
ilarity of service charges to taxes, and, above all, the 
essentially governmental character of the business, 
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permit and require the exercise of a sound discretion 
on the part of the state in admitting its citizens to such 
an undertaking. 


But this discretion is often exercised in a capri- 
cious manner. Local franchises become a matter of 
bargain and favoritism. They are granted or withheld 
for reasons which do not purport to have any connec- 
tion with the welfare of the larger government. For 
example: An insignificant village in Washington, 
located at a strategic point, held up the building of a 
link in a transcontinental railroad system until its ex- 
travagant local demands were met—demands which 
ultimately were shifted to citizens in other govern- 
mental subdivisions of the same state. Twice recently 
Oregon communities which had not attained the dig- 
nity of calling themselves cities blocked projected pub- 
lic utility lines which would have served a large por- 
tion of the county, including several more distant cit- 
ies, by demands that they be given equal rates and 
service conditions with the metropolis of the state. In- 
stances close at hand might readily be multiplied, but 
would be merely cumulative upon the points that, as 
at present administered, the system of granting local 
franchises by municipal authorities or at municipal 
elections, as the result of competition and dicker, is 
inconsistent with the development of the resources of 
the state as a whole, and with the carrying out of any 
consistent and well rounded policy. The present sys- 
tem may be said even to defeat its own ends. The 
municipalities often get the worst of the barter. One 
famous franchise in a large city in Oregon, voted as 
an initiative measure with great hurrah to a prospect- 
ive competitor of an existing public utility, is of such 
a character as to some of its terms that if it had been 
granted by a council or adopted otherwise than 
through the use of the initiative with no opportunity 
for amendment in details, all the black faced type in 
the printer’s font would not have sufficed for unscath- 
ing denunciation of the officers who had so betrayed 
their trust. A business-like policy would call for the 
formulation of a common-standard, model form of 
local franchise, which would be fair and would need 
as little local adaptation as possible, but which could 
be altered when special treatment was necessary. 

Particular attention should be given to the length 
of the term for which the franchise is granted. There 
is a danger which is often not perceived in the limiting 
of the term to too short a period, just as there may be 
danger from granting a franchise for an undue length 
of time. A medium ground is presented by the inde- 
terminate franchise, already adopted in many states, 
which runs during good behavior and has coupled with 
it a perpetual option on the part of the municipality 
to recapture the privilege granted, upon reasonable 
terms. In any event, the duration of the franchise 
is important enough to receive more attention in a 
utility program than has been given it in this state. 

This commonwealth is not a Hanseatic league of 
free cities. Municipal authorities often assume such 
is its character. It is a state, a sovereign, which, for 
the more convenient administration of its affairs, has 
created the governmental agencies we call counties, 
cities, towns, which are its creatures, and which it 
may in its sole discretion (only restricted by its own 
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constitution as to manner of exercise of the power) 
change or abolish entirely. The principal is the state, 
the municipality the agent, which acts in these gov- 
ernmental matters for its principal and whose author- 
ity is special. It will doubtless continue to be expe- 
dient that the granting or withholding of franchises 
to use the public ways shall be vested, at least in the 
first instance, with local authority; but the power 
should be exercised with a view to the welfare of the 
state as a whole, to further the interests of the com- 
monwealth, and not for merely local ends. In saying 
this, we are quite aware of the constitutional restric- 
tions upon the power of the legislative assembly as to 
municipal charters, peculiar to this state. But the un- 
derlying principles are in nowise altered, and the cen- 
tral policy can be enforced by the legislative authority 
of the state speaking through the electorate of the 
state, as to which the constitutional restriction is in- 
applicable, notwithstanding the home rule charter pro- 
visions in the constitution. 

The state cannot abdicate its rights of sovereignty, 
and should not, if it could, in any manner bind itself 
from resuming the governmental powers which it has 
delegated to private hands. When the time comes for 
it to resume those functions, both justice and self in- 
terest dictate that the treatment afforded the utility 
already in the field should be fair. 

It may be legally possible for a municipality to 
ignore the fixed investment made by an existing utility, 
to duplicate its plant, to divide the territory with it, 
and by sheer force of governmental power as against 
private strength actually turn an investment which it 
has permitted, or perhaps even invited, into mere 
junk. But what is legally possible and temporarily 
advantageous is not always in the long run the best 
thing to do. Such acts always have a tremendous 
effect in determining the course of intending investors, 
both in the particular community, and also in the state 
as a whole which permits its municipalities, thus vir- 
tually to confiscate property. The contingency of the 
state or its municipal subdivisions desiring to recap- 
ture the rights granted is presently well taken care 
of in the laws of other states, in a manner which places 
safeguards around the transaction and insures proper 
protection to all interests, public and private. The 
course to be followed in event of the resumption of 
these governmental functions is an element in the 
public utility program which cannot be omitted with- 
out impairment of the whole plan. 


(To be continued.) 


Calculations for natural light are based on an 
average value of sky brightness of 250 candles per 
sq. ft. of window surface in any direction from which 
the sky can be seen through a window. Excluding 
particularly stormy days, the minimum value of sky 
brightness is 100 candles per sq. ft., less a reduction of 
25 per cent for losses in the windows. This bright- 
ness value, multiplied by the part of the window area 
through which sky is visible from a given point in the 
light space, gives the available candle power through 
the window. This candle power, divided by the square 


of the distance between the given point and the win- 
dow, gives the foot-candle intensity of the illumination 
at the given point. 
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LANE COMMENDS THE FERRIS BILL. 


In the course of his annual report as Secretary of 
the Interior, Franklin K. Lane offers the following 
comment regarding the Ferris Bill: 


The Ferris bill was called for by the fact that existing 
legislation permitted only a revocable permit to be granted 
for such use, and this was regarded by engineers and finan- 
ciers as too tentative and hazardous a tenure where millions 
of money were needed for the installation of the necessary 
plant. 

The Ferris bill meets this difficulty by proposing a lease 
of these lands for a definite term of fifty years. 
is made that the lands should be given outright. 
are several answers of substance: 


The objection 
To this there 
No enlightened govern- 
ment gives such a franchise. There is danger, very real 
danger, too, of a complete monopolization of such power sites 
if the lands go forever from the people. 


power is not yet fully realized, and its full value can not be 


The value of water- 
known at this stage in our industrial life. The purpose of 
the Government in transferring these lands is to secure their 
use, because it does not choose to use them itself, but the time 
may come when it may be most desirable to the full develop- 
ment of our life that they shall be operated by the nation 
or the states or the municipalities in the states, and to trans- 
fer them forever would cast a burden upon the future which 
The 
people desire these lands used, not held as a mere basis for 
Where there is need for such 
a plant the lands should be available on most generous terms. 


would be unforgivable, and is, moreover, unnecessary. 
speculation in stocks or bonds. 


At the end of the fifty-year period what becomes of the 
plant? If it has been so managed as to best serve the country 
there would be no reason why the holding company should 
not have a new lease. If it had not been so managed the 
plant should be bought at its value by whoever the new lessee 
might be, or by those who took over the iands on which it 
was situated, the state, for instance. In other countries the 
plant is generally made to revert to the government at the 
end of the period without cost; and when jt is realized that 
by establishing an amortization fund of one-half of one per 
cent each year the full expenditure can be refunded in fifty 
years, the difficulty of caring for the investment should not 
be insuperable. 

The state owns the water, it is said, and should therefore 
command the right to the use of the land. This line of reason- 
ing leads to an impasse. We are not considering rights, but 
what course is wise. Quite plainly the state can not command 
the use of the land and it is not proposed that the nation 
shall command the use of the water, for no one can have the 
land at all unless he first gain the right to use the water 
from the state. We have given no other land to the state 
except for the sustaining of schools and colleges or for recla- 
mation. If a state wishes coal land, it must buy it. The 
traditional policy of the government has been to deal directly 
with the people in disposing of their domain. 

The fear is expressed that by the imposition of charges 
for the use of the land an undue and unjust burden will be 
cast upon the people. The basis of this fear has not been 
discovered. Congress may, of course, if it so desires, fix 
absolutely the charge that shall be made, and if this were 
done the charge should be so low as to make the added burden 
upon the consumer, if any, an infinitesimal one; perhaps first 
a free period when no charge would be made, and then one- 
tenth of a mill per kilowatt hour for a period and two-tenths 


of a mill later. 
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Of all gifts from whatsoever source, none would 

be more acceptable at this season than an assured 

peace. This we wish our readers, 

Perpetual Peace both individually and collectively. 

a Christmas Wish he price of peace is preparedness, 

which in turn consists in an educa- 

tional and commercial program commensurate with a 

nation’s greatness; intensive expenditures for peaceful 

pursuits at least equal to those which might, as has 
been shown, be demanded by war. 

Conquest, that is, leadership through peaceful pur- 
suits in which the worker is protected, will leave those 
nations who choose this course far ahead in the race 
and will bless and benefit, whereas the so-called vic- 
tories of war are but a blight which must be destroyed 
before the people affected can again evidence a healthy 
growth. 

A world weary of warring awaits that mighty in- 
fluence which shall convert the energies of war into 
those properly directed pursuits of peace; that will 
destroy strife in the revelation of a universal brother- 
hood. 

The price of this peace, perpetual and progressive, 
is preparedness. Not necessarily consisting alone of 
armaments and trained men, but certainly in the prose- 
cution of a campaign of publicity that those desirable 
peoples in congested countries may learn of the liberty 
and opportunities of the New World continent where 
immeasurable resources await development, and mil- 
lions of acres but men; land and resources obtainable 
at but minimum expense and without conquest, requir- 
ing merely obedience to the Scriptural injunction, “Go 
up and possess it.” Preparedness should likewise be 
sought in the expansion of markets through the ag- 
gressive development of international trade. 

All encouragement possible should also be given 
to engineering bodies which, working in national 
agreement and for the good of all, interpret and report 
progress in common terminology, giving the result of 
their labor to the entire world. And our new-old wish 
of “Peace on Earth, good-will toward men,” naturally 
suggests a possible and essential unity of men and the 
elimination of enmity. 


Closely allied to the deplorable fact that “periods 
of financial retrenchment find the engineer either em- 
barrassed in the practice of his pro- 


Remedyin ; 

Wint yg fession or completely without em- 

Une ce ployment,” regarding whose cor- 
nemployment rection a suggestion was recently 


made in these columns, is the annual question of 
unemployment during the winter months, due to 
the general cessation of engineering work. This 
latter question affects not only the _ engineer, 
but also a large number of men _ dependent 
upon his activities. A good suggestion as to its 
remedy is contained in a “Report on Winter Unem- 
ployment” by J. P. Newell, E. T. Hopson, et al., a 
special committee of the Oregon Society of Engineers. 

This report shows that the disadvantages of win- 
ter operation are greatly overestimated in the North- 
west. The same is manifestly true throughout the 


Pacific Coast, where the Japan current greatly moder- 
ates the temperature. 
Winter cessation of work in the West is largely 
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the result of Eastern habit. This is but another ex- 
ample of the influence of locality on conditions. The 
cost of protection against the slight interruption to 
engineering construction due to inclement weather in 
California, Oregon and Washington can be more than 
compensated by a slight reduction in wages, by the 
lower cost of obtaining labor during the winter 
months and by the greater efficiency of the workmen 
in their desire to hold their jobs. 

The report suggests that winter operation be 
given the preference in both public and private work 
by deferring summer work wherever it is possible to 
do so without sacrificing other interests of preponder- 
ating importance. Furthermore, as regards unemploy- 
ment during hard times, “common business prudence 
dictates that there should be the least possible ex- 
penditure for public improvements during good times, 
and a maximum during hard times. By taking advan- 
tage, as it were, of hard times, they will quickly dis- 
appear, the over-supply of labor will be adsorbed and 
the haunting fear of idleness and destitution will be 
at least partly dispelled.” 


The prospects for legislative relief from the pres- 
ent intolerable restrictions to the development of 
waterpower are excellent during 
the present session of Congress. 
Although it is likely that war mat- 
ters will occupy much of the at- 
tention of the legislators, yet the demand for action 
on this matter is probably strong enough to force a 
vote, especially as the question was not decided at the 
last session. Furthermore, developed waterpower is 
essential to national preparedness. 


Relief from 
Waterpower 
Discouragement 


This point has been brought out by both the Sec- 
retary of War and the Secretary of the Interior in their 
annual reports. Each urges that suitable laws be en- 
acted. The former refers to the electric fixation of 
nitrogen as an important requisite to national defense. 
He states: 

Military effectiveness requires ample quantities of nitro- 
gen, and the proper appreciation of national security behooves 
us to make provision for an adequate supply in time of war. 
Our only present source of supply is the natural nitrate beds 
of Chile, which is time of war might be shut off from us. 
Obviously in the matter of munitions, especially where the 
source is so limited and localized, we should neglect no pro- 
vision so easily available as this to make the country self- 
sustaining. Plants producing nitrogen for industrial purposes 
in time of peace would be a great national asset in view of 


their availability to supply us with the necessary nitrogen 
in time of war. 

Secretary Lane, while less specific, is more sug- 
gestive in the opening portion of his report, when, after 
justifying our pride in those “adventures which make 
the game of opening a new country worth while,” says: 

“War is no longer a set contest between more or less 
mobile armed forces, but an enduring contest between all the 
life forces of the contesting parties, their financial strength, 
their industrial organization and adaptability, their crop 
yields, and their mineral resources, and that it ultimately 
comes to a test of the very genius of the peoples involved. 
For to mobilize an army, even a great army, is now no more 
than an idle evidence of a single form of strength if behind 
this army the nation is not organized. An army is no longer 
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merely so many rifles and men, cartridges and horses; but 
chemists and inventors, mines and farms, automobiles and 
roads, airships and gasoline, barbed wire and turning lathes, 
railroads and weather prophets—indeed, the complete machin- 
ery of an industrial nation’s life.” 


Secretary Lane further argues that this country 
possesses both natural resources and natural ability— 
lands, waters and mines, inventors, chemists and engi- 
neers—which need only be put to use to become effec- 
tive. He deplores non-use and waste. He shows that 
with suitable legislation our phosphate deposits, oil 
lands and waterpower can soon be put to the highest 
uses. 


Such substantial development of unworked resources 
requires workable laws. Neither secretary minces his 
words in referring to the present situation. Secretary 
Garrison says that “the evils of the existing law must 
be conceded, a consideration of the General Dam Act 
itself reveals them, and the lack of development under 
it in the face of a substantial demand makes proof of 
them.” He strongly urges the passage of a measure 
which will permit and encourage the development of 
the waterpower of our navigable streams. Secretary 
Lane likewise states that his department has several 
hundred dam sites “which should be freed from with- 
drawal and turned into use just as quickly as possible.” 


The navigable stream situation is admirably cared 
for in the Shields-Adamson bill which has been intro- 
duced in both branches of Congress, in much the same 
form in which it failed to pass at the last session, ex- 
cent that it contains a few strengthening amendments. 
This is a splendid, practical measure, and will not only 
encourage waterpower development, but will incident- 
ally render many streams navigable by means of pri- 
vate capital instead of public taxation. 

The public lands waterpower question is in the 
same impossible status in which it was left at the last 
session. Mr. Ferris has introduced the Ferris bill in 
the unworkable form in which it pased the House, and 
Senator Myers has introduced the bill in the Senate 
just as it was reported by the Public Lands Committee 
to the Senate calendar. While this is a great improve- 
ment over the House bill, it is still sadly in need of 
amendment to make it workable. 

While Secretary Lane comes vigorously to its de- 
fense, the Ferris bill is still unsuited to right Western 
wrongs. As “a measure intended to promote hydro- 
electric development on public lands,” its provisions 
defeat its purpose. It offers neither sufficient induce- 
ment to private initiative, nor sufficient security to pri- 
vate capital to engage in the public service. In short, 
it will not work, as has been repeatedly demonstrated 
in these columns. 

There are good grounds for the belief, however, 
that the Ferris bill will be amended on the floor (it 
being understood that there will be no committee hear- 
ings on waterpower bills), so as to be practical. Con- 
gressmen have learned the commonsense viewpoint of 
this question and appreciate the criminality of non-use. 
Waterpower developments are neither war brides wait- 
ing at the church, nor war waifs on the doorstep. They 
are legitimate factors in our industrial development 
and are worthy of every encouragement. 








| 
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PERSONALS 


Allan Talbot of the Yosemite Power Company is a recent 
visitor at San Francisco. 


R. C Bulgar, connected with the Yosemite Power Com- 
pany, is a recent arrival at San Francisco. 

P, M. Longan and F. G. Hamilton of the Mount Whitney 
Power & Electric Company, are recent arrivals at San Fran- 
cisco. 

G. W. Brewer, manager Western States Gas & Electric 
Company at Richmond, spent a few days at San Francisco 
last week. 

Paul Shoup, in charge of the Southern Pacific Railroad’s 
electric system of Los Angeles is a recent visitor at San 
Francisco. 

Delos A. Chapelle, president of the Southern Sierras 
Power Company, and C. P. Poole, chief engineer, were at San 
Francisco last week. 

J. T. Whittlesey, electrical engineer for the Universal 
Electric & Gas Company is expected to return to San Fran- 
cisco this week from the East. 

J. C English of the J. C. English Electric Company, of 
Portland, Oregon, has returned from an extended business 
trip through the Eastern part of the United States. 

H. S. Perkins, coast representative of the J. H. Parker 
Inc., porcelain manufacturers, has just returned to San Fran- 
cisco, after spending a week throughout the Southwest. 

A. J. Meyers, Pacific Coast manager Wagner Electric & 
Manufacturing Company, will return to San Francisco about 
the first of the year, after an extended trip through the South- 
west. 

L. F. Parkhurst, engineer in charge of the manufacture 
of heating devices of the General Electric Company, Pitts- 
field, Mass., left for the East after spending a few weeks 
on the Coast. 

K. E. Van Kuran, district manager of the Westinghouse 
Electric & Manufacturing Company of Los Angeles, has re- 
turned south after spending the latter part of the week at 
San Francisco. 

D. P. Mason, formerly general storekeeper of the San 
Joaquin Light & Power Company of Fresno, has recently 
been appointed manager of the Midland Counties Public Ser- 
vice Corporation. 

W. F. Neiman, formerly manager City Electric Company 
at San Francisco, has recently been appointed manager of 
the commercial department Universal Electric & Gas Com- 
pany at San Francisco. 

Cc. B. Hawley, vice-president and general manager of the 
Inter-mountain Electric Company of Salt Lake City, recently 
returned from a trip to Hot Springs, Va., where he attended 
the jobbers’ convention. 

L. S. Hooper of the New London Ship & Engine Company 
of Gratton, W. Va., has returned home via Vancouver, B. C. 
Mr. Hooper has been looking over the Diesel engine situation 
on the Pacific Coast for the last year. 

C. H. Thordarson of the Thordarson Electric Company of 
Chicago, has returned home after closing up his affairs at the 
P. P. I. E. A. S. Lindstrom, his Pacific Coast representative, 
expects to open an office at San Francisco about the first of 
the year. 

H. L. Haehl, consulting engineer at San Francisco has 
been elected president of the San Francisco association of 
members of the American Society of Civil Engineers, and 
Jerome Newman, chief engineer of the Harbor Commission, 
vice-president. 

Fong Kim Poon, minister of communications, department 
of engineering, Peking, China, is visiting the United States 
to study the electrification of railways and will make a re- 
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port to his government when he returns to China. Mr. Poon 
who has been studying the conditions on the coast for the 
past few weeks, will leave for the East shortly. 

J. L. White, manager of the Oregon Power Company at 
Albany, has been appointed a member of a Commercial 
Club committee which will investigate the possibility of estab- 
lishing a pulp and paper mill in Albany. The company has 
been approached for tentative figures covering 1500 horse- 
power for operating the proposed plant. 

H. H. Burton has resigned his position in the legal de- 
partment of the Utah Power & Light Company at Salt Lake 
City to accept one with the Electric Investment Company at 
Boise, Idaho, as office attorney. Mr. Burton is a graduate of 
Bowdoin college in 1909 and of the Harvard Law School in 
1912. After leaving law school he entered the office of Gage, 
Wilbur and Wachner of Cleveland. Mr. R. A. Wilbur of that 
firm later took the position of general attorney for the Utah 
Power & Light Company and Mr. Burton moved to Salt Lake 
City with him. 

Julian Bamberger, president of the Salt Lake & Ogden 
Railroad Company, and vice-president of the Salt Lake Ter- 
minal Company returned recently to Salt Lake City from a 
four weeks’ visit in the East, where he setudied terminal 
facilities and other features of railroad improvement work. 
While away Mr. Bamberger placed an order for six all-steel 
passenger coaches for the Salt Lake & Ogden Railroad, 
especially for the travel to the Lagoon summer resort, which 
is located on their line. These cars will have a seating 
capacity of eighty passengers and a large standing capacity. 
They are expected to be delivered here not later than May 
first. Mr. Bamberger also made a study of block signal 
systems as his line expects to install automatic block signals 
on the sections of single track still remaining between Salt 
Lake and Ogden some time during the coming summer. 


MEETING NOTICES. 
Oregon Society of Engineers. 

The Oregon Society of Engineers held a meeting Decem- 
ber 16th at 8 p. m. in the grill room of the Portland Com- 
mercial Club. The speaker of the evening was Geo. E. Hardy, 
executive secretary of the Portland Chamber of Commerce. 
A buffet luncheon was served ani. smoker afterwards. Mr. O. 
Laurgaard gave a sh rt report of the Western States Irriga- 
tion Congress at San Francisco. 


Pacific Service Minstrel Show. 

A large and appreciative crowd enjoyed the annual min- 
strel show and jinks of the Pacific Service Section of the 
National Electric Light Association, on the evening of Decem- 
ber 18th. The program was contributed almost entirely by 
members of the Pacific Gas & Electric Company, including 
the orchestra, quartet and minstrels. Moving pictures of 
“Every Husband’s Opportunity” were also used to depict the 
advantages of electricity in the home. A startling reproduc- 
tion of ‘‘Stella” and a take-off on the presentation of plaques 
by the exposition officials were notable features of the pro- 
gram. R. E. Fisher, as chairman of the entertainment com- 
mittee, was tendered a vote of thanks by the executive com- 
mittee because of his efforts in making this affair so success- 
ful. At the next meeting, on Jannary 11th, Dr. Albert Palmer 
will talk on “The Efficiency of Men.” 


Electrical Development and Jovian League. 

The December 15th meeting was the last for the year, 
President Geo. C. Holberton presiding. The first order of 
business was the reading of the secretary-treasurer’s report, 
which showed the league to be in a strong financial position. 
W. L. Goodwin then reported for the nominating committee 
as follows: President, E. M. Cutting; vice-president, C. C. 
Hillis; secretary-treasurer, J. W. Redpath; executive com- 
mittee, R. M. Alford, R. F. Behan, W. S. Coleman and S. A. 
Hamilton. There being no opposition ticket these nominees 
were declared elected. The meeting was then turned over 
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to Samuel Taylor, who as chairman of the day introduced Mr. 
Geo. A. Knight. Mr. Knight made a vigorous defense of the 
lawyer, showing the law was an essential part of the science 
of government and should be handled by those familiar with 
its practice. He showed the dependence of a stable govern- 
ment on the legal profession and concluded with a strong 
plea for patriotism. 


Jovian Electric League of Southern California. 

The weekly luncheon of the League on December 15, 
thanks to the Herculean and able efforts of C. W. Bliven, 
chairman of the Day, was transformed into a typical Christ- 
mas festival with a Christmas tree hung with gifts 
and the presence of a liberal, jovial Santa Clause in 
the person of J. Harry Pieper. After Tribune Holland 
had disposed of the routine business of the day, Santa 
Harry distributed, with appropriate remarks, gifts be- 
fitting some well known characteristic of the recipient. For 
example, he gave a football to Morphy, dog to Monehan, 
stuffed stocking to Murray, rattle box to Foster, doll 
to Kierrulf, old man to Pomeroy, baby shirt to Mce- 
Hugh, telephone to Matthew, horn to Sinsabaugh, stock- 
ings to Lewis and Arbogast, doll to Loomis, horn to Case, 
baby jacket to McLean, drum to Davis, ball to Dietriech, baby 
shoes to Rawls, potato masher to Holland, top to Northmore, 
pig to Sessions, doll to Bliven, apron to Loewenthal etc. Then 
out of a paper screen jumped dainty Ethel Burrows and Alice 
Lewis and entertained with jolly songs, while Stone’s or- 
chestra furnished the musical accompaniment. 


The Wass-Hael. 

The fifth annual festival of Wass-Hael was appropriately 
observed by over a hundred electrical men of San Francisco 
on Saturday afternoon, December 18th. An excellent lunch- 
eon, good entertainment and fine fellowship contributed to 
an afternoon of enjoyment. Those present were as follows: 


Affolter, P. H. McKinley, Walter L. 
Alvord, R. M. Lauritzen, Hal. 
Balzari, R. A, Lee, W. E. 

Batkin, Dr. F. A. Leggett, F. H. 
Beardsley, E. W. Lindstrom, A. S. 
Behan, R. F. Linge, Wm. 

Bendel, Wm. Mason, D. P. 
Bibbins, T. E. Moore, Dr. H. W. 
Brenneman, J. B. Murphy, R. W. 
Briggs, W. W. Myers, Romaine W. 


Bridges, John Mynard, C. E. 

\ McCray, W. J. 
Neeland, Wm. 
Nestor, C. E. 
Newbert, L. H. 
Orrick, M. S. 
Pahl, A. J. 
Parkhurst, L F. 
Phelps, N. D. 
Poss, F. H. 
Pottinger, J. J. 
Quinn, F, J. 
Rice, F. 8S. 
Rosenblatt, G. B. 
Roseniund, E. T. 
Rowe, Purcell 
Russell, Sam 
Sanderson, H. E. 
Shreve, E. O. 
Simpson, T. W. 
Somers, L. 
Sproul, E. R. 
Steel, Miles F. 
Strong, E. B., Jr. 
Tallant, C. H. 
Taylor, Sam 
Thompson, A. V. 
Thompson, C. E. 
Thompson, Jos. 
Thompson, W. 
Trygoning, Fred 
Westbrooke, C. P. 
Wilcox, A. E. 
Wilson, A. R 


Brown, J. Q 
Brown, E. C, 
Brownell, John R. 
Carleton, F. V. 
Cobliegh, A. H. 
Cole, Waldo C, 
Collins, T. E. 


Dazey, K. I. 
Decker, Peter 
Drendell, A. E. 
Eltringham, R. L. 


Fischer, Harmon F. 


Frickey, R. E. 
Fuller, A. R. 
Garin, J. A. 
Gregory, S. B. 
Halloran, A. H. 
Hamilton, Sam 
-Hanbridge, W.S. 
Hand, Cc. 
Hardy, C. E. 
Harris, D. E. 
Harriman, Murray 
Harrison, Frank 
Helfrick, Lew 
Herbert, Claude 
Herr, J. A. 
L’Hommedieu, Wm. 
Hoxie, H. H 
Hunt, C. W., Jr. 
Hunt, J. H. 
Jackson, H. F. 
Johnson, W. C. 
Kahn, R. T. 
Kendall, E. J. 


Williams, Geo. IL. Jr. 


Whitesel, H. H. 
Woodward, Harry 
Wooster, M. E. 
Younghohm, Al. 





NEWS OF THE WASHINGTON PUBLIC SERVICE COM- 
MISSION. 

The commission has held the rates charged for both resi- 
dential and commercial lighting by the Puget Sound Inter- 
national Railway Company, lessee of the Everett Railway, 
Light & Water Company plant, to be unjust, unfafr and un- 
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reasonable. The order of the commission cancels the present 
rates for both classes of electricity and puts into immediate 
effect a new schedule of rates on the basis of 7.7 cents per 
kw. h. for the first 20 kw. h use. 

The commission has reduced the lighting rate of the 
Pacific Power & Light Company, in Walla Walla and North 
Yakima, from 10 cents per kw. h. per month for the finst 
30 kw. and 8 cents for the power used above tnat amount 
to 8% cents for the first 60 kw. h, 6 cents for the second 
60 kw. h. and 5 cents for any amount over 120 kw. h. Propor- 
tionate reductions are made for smaller towns which the 
company serves, including Pasco, Kennewick, Toppenish, 
Prosser, Dayton, Sunnyside, Pomeroy, Granger, Grand View, 
Wapato, Mabton, Richland, Waitsburg, Zillah, White Bluffs, 
Beverly, Kiona, Benton, Finley, Ringold, Wahluke, Huntsville 
and Dixie. Regarding irrigation, rates the commssion allows 
the former quoted rates to remain im effect, but provides that 
schedule be used “on the active load rather than the con- 
nected load.” The reduced rates, the commission estimates, 
will yield a net return of 5.7 per cent, with a possible increase 
to 6 per cent as the patronage increases. 

The commission will hold telephone hearing, involving 
the physical valuation and both long distance and local ex- 
change rates of the Pacific Telephone & Telegraph Company 
at Tacoma, January 24th. This will be one of the largest 
public utility hearings ever held in the Northwest, and the 
most momentous telephone inquiry ever held in the history 
of the state, marking the first attempt on the part of the 
commission to place a valuation on the properties of a tele- 
phone corporation, and determine the just and fair rates 
such corporation is entitled to charge. One of the questions 
to come up for determination by the commission at this 
hearing is the question of where toll service commences and 
exchange service ends. At present a 5 cents terminal charge 
is credited to the local exchange for conducting the toll 
business, or long distance service, and the propriety of this 
charge will come up for determination. 





NEWS OF ARIZONA CORPORATION COMMISSION. 

The commission has ordered that on or before the first 
day of January, 1916, all electric utilities operating in Arizona 
shall install such meters or other apparatus as may be neces- 
sary in determining the total amount of electrical energy gen- 
erated and the total amount of electrical energy distributed; 
that such instruments be read and the energy generated and 
distributed be determined at frequent and regular intervals, 
and that permanent records be kept of the results of such 
readings. In the case of street lighting circuits and of sign 
lighting installations in which a definite amount of current is 
used for a definite number of hours each day, a complete rec- 
ord of such current and such hours of use will be deemed a 
compliance with this order. 

NEWS OF CALIFORNIA RAILROAD COMMISSION. 

The Southern California Edison Company has filed with 
the commission an application for authority to issue and sell 
$500,000 face value, 5-year 6 per cent debentures, up to and 
including July 1, 1916. 

The commission has authorized the Oakland, Antioch and 
Eastern Railway to issue notes to certain stockholders who 
have advanced $90,911 to the company, and secure the same 
by pledge of company’s bonds on a basis of 80 per cent face 
value of notes to 100 per cent face value of bonds. 

The eommission has issued an order granting the Rose- 
ville Telephone Company an extension of time to December 
31, 1916, within which time to issue stock previously author- 
ized by the commission. 

The commission has authorized the Corona Home Tele- 
phone Company, Riverside county, to issue 16 shares of stock 
in lieu of stock heretofore issued without commission’s 
authority. 
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r | NEWS NOTES 


ILLUMINATION. 


SCOBEY, MONT.—It is stated that the Scobey Elec- 
tric Light Company is planning to enlarge their plant at this 
place. 

EUGENE, ORE.—The city has purchased the distrib- 
uting system of the Oregon Power Company in Eugene for 
$150,000. 

REDDING CAL.—The board of trustees will receive bids 
up to December 27th, for the construction of a street electric 
lighting system. 

WENDELL, IDAHO.—The cGouncil has contracted with 
the Great Shoshone and Twin Falls Water Power Company 
for the installation of a new lighting system for the town. 

TROPICO, CAL.—The board of trustees has awarded the 
contract for street lighting on San Fernando boulevard to 
the Keystone Iron Works for 32 cast iron standards, com- 
plete, and installation, $2104. 

SANTA ANA, CAL.—Sealed bids will be received by S. 
H. Finley, chairman of the ornamental lighting committee, 
up to December 27th for installing an ornamental street 
lighting system in Santa Ana. 


BAKERSFIELD, CAL.—Bids were opened by the county 
supervisors for a franchise to erect a gas line from this city 
to Wasco. The only bid entered was by C. B. Colby. The 
matter was referred to a committee. 


CULVER CITY, CAL.—Venice and Culver City Chambers 
of Commerce held a meeting in Culver City at which a move- 
ment was started recommending the illumination of Wash- 
ington Boulevard from Los Angeles to the sea. 


AZUSA, CAL.—Upon being advised that the bid of the 
City Electric & Supply Company of Riverside for an electro- 
lier lighting system for Azusa was irregular, the Board re- 
advertised for bids for the work, bids to be received up to 
December 27th. 


VENTURA, CAL.—At a meeting of the trustees a motion 
was made that the city attorney be instructed to draw up 
plans for the submission of a bond issue of $65,000 for a 
municipal lighting plant, but the matter was laid over until 
the first of the year. 


ESCONDIDO, CAL.—A committee of the Ramona Chamber 
of Commerce has taken up with the Escondido Mutual Water 
Company the matter of supplying light and power to Ramona. 
Ramona’s Chamber of Commerce seeks to secure more water, 
electric light and power for the valley. 

PHOENIX, ARIZ.—The boards of directors of the Cham- 
ber of Commerce, Merchants’ and Manfacturers’ Association 
and Young Men’s Business Association, met with represent- 
atives of the Pacific Gas & Electric Company to discuss the 
matter of an electric light and power supply for Phoenix. 
The matter was laid over for further consideration. 

ORANGE, CAL.—The ornamental lighting project ad- 
vanced at a meeting of the advisory committee of the board 
of trustees, when a resolution was passed recommenging that 
the trustees proceed to install a lighting system under the 
district plan. The proposed district extends from Grand 
street to Santa Fe on Chapman and from Maple to Almond 
on Glassell street. 


TRANSMISSION. 


BAKERSFIELD, CAL.—J. B. Carter of the San Joaquin 
Light & Power Company is running a survey for two miles 
of line to connect with ranches in the Button-willow District. 

EVERETT, WASH.—H. K. Owens, consulting engineer, 


Seattle, for E. C. Money, Everett, has filed a water claim 
on the North Fork of Skykomish River, for development of 
power. 


KINGMAN, ARIZ.—The Desert Power & Water Com- 
pany has received the contract for supplying power to Gol- 
conda. It is the plan of the company to extend the line 
to Chloride without interruption. 


EVERETT, WASH.—F. L. Hammond has filed a claim 
with the county auditor for a power site in Sultan River to 
be used for a mining power site and electric power. A dam- 
site is at the west end of a small canyon. 


EVERETT, WASH.—E. L. Hammond has filed a canyon 
dam site claim with the county auditors. He locates and 
claims 100,000 miners’ inches of water in the Sultan River 
to be used for a mining power site and electric power. 

SAN BERNARDINO, CAL.—Application has been made 
to the board of supervisors for a franchise to construct and 
maintain for 50 years an electric pole and wire system along 
the public roads and highways in San Bernardino county. 
Sealed bids will be received for the franchise up to Decem- 
ber 27th. 

PHOENIX, ARIZ.—James R. Girand, engineer, working 
on the project which has for ultimate purpose the supplying 
of electric power to every mining community in Arizona and 
Southern California, by building dams in Colorado River, 
has sent out a surveying party and in a few weeks the 
work of building the first power unit, 21 miles from Peach 
Springs, Ariz., will begin. 

FLORENCE, ARIZ.—Mayor P. H. Fulton is in receipt of a 
report from W. R. Elliott, engineer for the Salt River Valley 
Water Users’ Association, in which he states the reclamation 
service has approved the proposed contract between the state, 
town of Florence and Salt River Valley Water Users’ Asso- 
ciation for electric power from the Roosevelt project. The 
right of way across the Pima Indian reservation is the only 
matter to be adjusted, then will follow a bond election for 
installing light and power plant. 


LOS ANGELES, CAL.—The public service commission 
has decided that the Pacific Light & Power Company and the 
Los Angeles Gas & Electric Corporation should have until 
January 4 in which to inform the city authorities whether 
the companies will sell those portions of their distributing 
systems which the city would like to acquire in the Hollywood 
and Garvanza-Highland Park districts. If the power com- 
panies do not confer with the public service commission. on 
or before January 4th it is proposed to start installing a 
municipal system in the Hollywood and Garvanza-Highland 
Park districts. 


TRANSPORTATION. 


MARTINEZ, CAL.—Preliminary negotiations have heen 
started here by Judge Clifford McClellan of San Francisco 
for the construction of a 7 mile railroad linking this city 
with Concord and connecting with the main line of the Oak- 
land, Antioch and Eastern Railway at that point. 

SAN FRANCISCO, CAL.—The contract for the construc- 
tion of a section of the Church Street Municipal Railway, 
between Eighteenth and Twenty-second streets, has been 
awarded by the board of works to the Contra Conta Con- 
struction Company for $120,500. 

CORVALIS, ORE.—The council has passed a franchise 
for the Southern Pacific Company and work of electrification 
between Whiteson and Corvallis will be started soon. 
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The “fronclad=Exide” Battery 


For Industrial Trucks 


The use of Industrial Trucks operated by storage batteries, 
due to their efficiency and economy, is rapidly increasing. 


The “Wronclad-Exide” Battery, due to its ruggedness, 
long life and economy in operation is particularly adapted 
for use in industrial trucks. 


Its record for the ny four years in both pleasure and 
commercial electric vehicles stands as a proof of the correct- 
ness of its design. It is being used with most satisfactory 
results by the largest and most prominent electric vehicle 
users in the country. 


THE ELECTRIC STORAGE BATTERY CO. 


New York Boston Rochester PHILADELPHIA, PA. Pittsburg Chicago Denver 
St. Louis Atlanta Cleveland 1888—1915 Washington Detroit Toronto 
Pacific Coast Selling Agents 


| PiERSON, RoEDING & Co., San Francisco. Los Angeles. Seattle 
















For simplicity of control, 


For reliability of operation, 


Choose —— 


Contractors for Complete Plants 
HIGH GRADE MACHINERY The motors with the trouble left out. 


Home Office: SAN FRANCISCO, Sheldon Bldg. Bulletin 10114 on request 


Salt Lake City New York City Los Angeles 
Kearns Bldg. Fulton Bldg. —_‘I. N, Van Nuys Bldg. ee ee 
Tucson Seattle Portland. Saint Louis, Missouri 
Santa Rita Hotel Bldg. Mutual Life Bldg. Spalding Bldg. Member of Society for Electrical Development—Do It Electrically 


A speed variation for practically every INDIANA RUBBER AND 
requirement is secured with INSULATED WIRE CO. 


QAaxzS - Paranite Rubber Covered Wires 
Alternating Current Fans mesa p AR ANITE IT's mut 


More Than Code Requires 


A 5 point speed 
regulator gives 
about 40% speed 
variation on 60 
cycles. 


Underground, Aerial, Submarine 
and Inside use 


Telephone, Telegraph and 
Fire Alarm Cables 


CENTURY ELECTRIC CO. receinpenmoure cers 


19th, Pine & Olive Sts., St. Louis, Mo. *” Chicago Office, 210 So. Desplaines St. 


Western Sales Offices and Stocks at San Francisco, Port- Chicago, Illinois. 


land, Los Angeles, Seattle, Spokane FOBES SUPPLY COMPANY, Agents 


Member Society for Electrical Development- DO IT ELECTRICALLY Portland, Oregon Seattle, Washington 
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When it Comes to Insulators 


we have a vast amount of data on their design, 
manufacture and installation, which enables us 
to help you very materially in the proper selection 
of insulators for your particular requirements. 


are made to meet every 


Victor Insulators 3. ee en i 
years of experience back of them which gives that Insula- 
tor Reliability so necessary to uninterrupted service. 


A large stock is carried in our San Francisco warehouse to 


take charge of your rush orders. Ask for ““The Insulator Book.” 


The Locke Insulator Mfg. Co. 
Victor, N. Y. 
For Canada: The Canadian Porcelain Co., Ltd., Hamilton, Ontario. 


PIERSON, ROEDING & CO. 


PACIFIC COAST AGENTS 
San Francisco Seattle Los Angeles 





“PHONO-ELECTRIC’ 


Trolley and 
Telephone Wire 


Is the result for a demand for a material that 
would stand up under all kinds of trying con- 
ditions,—endure extraordinary strains without 
yielding,—and prove absolutely trustworthy in all 
extremes of wear and weather. 


“PHONO-ELECTRIC” has all of the features 
insisted upon by the engineering profession, being 
a Special Copper Alloy, designed to give the best 
possible combination of Strength, Toughness and 
Conductivity. Although it has a lower conduc- 


tivity than pure copper, yet no amount of con- 
ductivity will mend a broken circuit. 


It will pay you to investigate fully be- 
fore placing orders for trolley and tele- 
phone wire. 


BRIDGEPORT BRASS COMPANY, Bridgeport, Conn. 


PIERSON, ROEDING & CO. 


PACIFIC COAST AGENTS 
San Francisco Seattie 
Los Angeles 












Service and Economy 


Two guarantees that 
accompany every 
Kellogg Telephone 
and Switchboard 


Whether you buy a ten line rural switch- 
ing station or install a metropolitan ex- 
change, if you buy KELLOGG you get 
positive assurance of economy and ser- 
vice. 


When you buy insurance or a bond you 
receive an imposing document—a_ piece 
of paper embellished with fancy litho- 
graphing — complicated border decora- 
tions and some more or less illegible 
signatures. You have confidence in this 
paper because you know what it will do 
for you. 

You know this because of what this same 
kind of a paper has done for others. You 
know it also because of the kind of men 
behind the paper—the character of the 
organization that produces it. 

Such a company must, if it is to have 
permanent success, embody the princi- 
ples of service in the distribution of its 
product and economy in its management. 
The Kellogg Switchboard & Supply Com- 
pany’s ideal since the day of its founding 
has been Service and Economy. 

Service: In the usage and value obtained 
from our apparatus in actual and con- 
tinued operation. 

Economy: In the reliability, low mainte- 
nance and long enduring satisfaction to 
subscriber and manager. 

And this not only applies to every Kellogg 
telephone and switchboard but to every 
other piece and part of Kellogg apparatus. 
With Kellogg—Use Is The Test. 


We manufacture complete: 


Magneto telephones and switchboards. Common battery tel- 
ephones and switc ds. Instantaneous recall switch- 
boards. Wire chief’s and chief operator’s desks. P. B. X. 
equipment. Intercommunicating systems. 


We also manufacture — 
Pole changers. Ringine machines. Rectifiers. Power panels. 

« frames. cks. Battery nt. Test sets. 
Micro-telepbones. Extension sets. all and desk type 
telephone equipment. 

Repeating coils. Switchboard lemps. Relay coils. Keys. 
Cords. Plugs. Jacks. Receivers. Transmitters. Condensers. 
Generators. 
When in the market, whether for a small order or a large 
switchboard, may we remind you that we have unexcelled 


manufacturing sales service, and shipping facilities. 


KELLOGG 


SWITCHBOARD AND SUPPLY 
COMPANY 
COAST BRANCH 
86 THIRD ST. SAN FRANCISCO 
MAIN OFFICE, CHICAGO 





[Vol. XXXV—No. 1 





July 3, 1915.] 





| Years Building 
DIESEL Engines 


Send for Bulletins 


St. Louis 
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DIESEL ENGINES 


BUSCH-SULZER BROS.--DIESEL 


Minneapolis, 754 Plymouth Ble. FINGINE COMPANY pet Arni°too Sen Persende Bide, U.S.A 


Our Engines Operating 
in 26 States 
Watch for our full page ads 


See our exhibit at the Panama-Pacific Exposition in the center of the Palace of Machinery, 


m GRIMSHAW 


Our Tapes are made of 
the strongest sheeting ob- 
tainable. The compound 
is rubber, not tar or pitch 
and it is calendered into, 
not merely spread on the 
sheeting. ese features 
are costly but they make 
tapes that are stronger, stick faster, insulate better, 
and keep fresh longer than brands without them. 


Insulating Tapes 


The extra quality is more than worth the extra cost. 

Increased annual sales for over a quarter century 
shows others have found it so. 

You will too—try these brands the next tape you buy, 

From your dealer or : 


New York 
Insulated Wire Co. 


NEW YORK BOSTON CHICAGO 
San Francisco 
629 Howard Street 


COMPETITION 


& C. HUGHES, Pacsivent ADOLPH MEESE, Secactary 


E. C. HUGHES Co. 


PRINTERS - ENGRAVERS -~- BOOKBINDERS 
Ley us ricurc on YOUR CATALOGUE anp OTHER PRINTED MATTER 
i and Binders of the Journal of Electricity and other Publications 
147 to 151 Minna Street, San Francisco. Phone Kearny 806 





















Because it is the Best it is the Cheapest 


STERLING ROOFING 


Wiehe Che eal cqmey Sis Resting Renicg ond an ~ecommend 
Paid assdeeseie 
BONESTELL & CO., Agents 118 First Street, San Francisco 


TRADE MARK 


HEMINGRAY 


REGISTERED. 


STANDARD 
GLASS INSULATORS 

















948 East Second St., Los Angeles, Cal. 250-254 Front St., San Francisco, Cal. 


The Schaw-Batcher Co. Pipe Works 


(INCORPORATED) 


Messfecues RIVETED IRON AND STEEL PIPE 


Tanks of all descriptions for Water, Oil 
and Gas. Single and Double Well Casing 


OUR SPECIALTY: Riveted Pipe for High Pressure 
Engineers and Contractors {" the complete in- 


stallation of Pipe 
Lines used in the operation of Hydraulic Mines, Power 
Plants, Water Works, Irrigation, Reclamation, etc. We 
have special facilities for supplying general supplies for 
Mills, Mines, etc. 


Office, 211 to 219 J Street Works, 15th and B Streets 
SACRAMENTO, CAL. 


San Francisco Office, 356 Market St. New York Office, 65 Reade St 


STANDARD 
Electric Wires and Cables 
Copper Brass and Bronze Wires, 
STANDARD C. C. C. Wire (Colonial Copper Clad), 
Weatherproof Wire, Kubber Insulated Wire, 
V. C., Paper and Rubber Insulated Leaded Cables, 


Armored Cables of all kinds, 
‘*Ozite’’ Insulating Compounds, etc. 


Get our prices before buying. 


Standard Underground Cable Co. 


Pacific Coast Department San Francisco, Cal. 


Los Angeles Portland Seattle 
For Canada; Standard Underground Cable 
Co. of Canada. Limited, Hamilton, Ont. 








PELTON WATER WHEEL CO. 


Sole Manufacturers of Peiton Wheels 


85 West St. 2219 Harrison St. 
New York, N. Y. San Francisco, Cal. 


EDISON BATTERIES—EFFICIENT—CONSTANT—DURABLE 


Edison Storage Battery Supply Co. 


441 Golden Gate Ave., San Francisco 
Telephone Market 4511 





Dearborn Chemical Company 
Manufacturers of Water Treating Preparations to prevent 
scale, corrosion, pitting and foaming in Steam Boilers 

General Offices, Laboratories, and Works: Chicago 
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MI ORSE Silent, 


For Brick and 
Tile Plants 


MORSE Silent Chains have 
been here, as usual, most suc- 
cessful and are now generally 
preferred by those who know. 

This is due, in addition to 
the well-known mechanical su- 
periorities over other sys- 
tems of transmission (greater 
efficiency, positive drive with 
flexibility, convenience of ap- 
plication, etc.), to the fact that 
the Rocker-Joint, operating 
on a roiling friction principle 
is less affected by the dust 
and grit than a joint operating 
with a sliding friction. 

The illustration shows a 10 
H.P. drive from Westinghouse 
motor to Wet Clay Elevator. 
Chain, % in. pitch, 2% in. wide, 
speed 1220 F.P.M. Sprockets. 
17 and 79 teeth, 1150 and 245 
R.P.M., 24 in. centers. 

























Selection 


_ Silent Chains permit a positive drive with the added 
feature of flexibility; a quiet-running drive of highest effi- 
ciency; a reliable drive of lowest up-keep cost. 































With the limitations of gearing, belting and ropes, and 
the possibilities of silent chains firmly fixed in your mind, 
the selection of a “system” is easy in any case, but that in 
turn involves the selection of a “make” or “type.” 

Silent chains of the different types or makes do not vary 
much in general appearance, the only radical difference being 
the exclusive MORSE “Rocker-Joint” which operates on a 
rolling iriction principle. That this construction is superior 
to that built on a sliding friction principle is proved by 
(1) longer life; (2) greater reliability ; (3) lower up-keep cost; 
and (4) greater popularity of MORSE Silent Chains. 

MORSE Silent Chains are invariably selected for the 
larger and more important installations where it doesn’t pay 
to try one of the “just-as-good” type. 


Morse Chain Company, Ithaca,N. Y. 


SALES OFFICES AND REPRESENTATIVES: 


NEW YORK, 50 Church St. BOSTON, 141 Milk St. CHICAG®, Mer- 
chants L. & T. Builaing. PITTSBURGH, Westinghouse Building. 
CLEVELAND, 421 Engineers’ Buiuding. DETROIT, 735 Dime 
Sank Building. SAN FRANCISCO, Monadnock Building. 
REPRESENTATIVES: ST. LOUIS, Morse Engineer- 
ing Co., Chemical Building. MINNEAPOLIS, 
Strong-Scott Mfg. Co., 413 Third Street, S. 
ATLANTA, Earl F. Scott, M. E., 

702 Candler Building 






PLEASE send us this coupon 


You may put my name down for litera- 
ture as issued and any special informa- 
tion obtainable regarding drives for..... 


COMPANY... .ccccccccsescvscsessves 
ADDRESS... .....ccccccecccvess E101 
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WHERE TO BUY IT IN THE WEST 


The letters and numbers in this classified directory refer to the full name and address of advertiser listed on opposite page 





aeage rr 


Alarms, Burglar and Fire 
Ww-2. 


Arms, Cross 
H-6, W-2. 
Anchors, Guy 
H-6, P-2. 
Arms, M 
F-2, 6. 
Automobile Accessories 
A-1, 8-6, W-4. 


as Pw 2. 
Batt Storage 
E-2. E-4, W-5. 


Bells, Electric 
P-2, W-32. 


Batte Wet 
Pa W-3. 
Bollers 
F-1, H-5, M-3, 
Crp Beer & Galvanised 
Boxes, Conduit 
B-2, G-1, P-3. 
Box Wall 
B-2 


Braces, Cross-Arm 
G-1, H-6, P-2, P-5, W-4. 
Goomes, Iron Pole 


Cables, Flexible 
8-6 


Cables, Submarine and Lead- 
Covered 

G-1, H-1, I-1, N-2, O-1, 

P-2, P-5, S-6, ‘W-2. 
Cables, Telephone 

I-1, K-1, 5-6. 
Obains—Silent—Power— 
Transmission 

M-4. 
Christmas Tree Outfits 

A-1, P-2. 
Circuit Breakers 

F-2, G-1, a 2, W-4. 
Clamps, Gro 

G-1, H-6, "P- os, T-1. 
Cleats, Porcelain 

G-1, W-2. 
Clusters, Fixtures 

B-2, G-1, P-3. 


Armature 
D-1, G-1, W-2, W-4. 
Coils, Induction 
mn 1, W-4. 


ote SRyn2. w-4. 


Compounds, Boller 
D-2 


Condensers, Steam 
H-6, M-3, W-5. 
—-> Construction 


Conduit Fittings 
P-2. 


oan Flexible and Rigid 
Caqgart, _Upamgreens 
P-5, -2. 
Controllers 
C-4, G-1, W-4. 
Contactors, A. C. and D. O, 
-1, W. 4. 
Converters 
Cord, Flexibie Bell 


Mot 
G-1, O-1, P-2, S-6, W-2. 
Cord, Teloenene 


onset 
D- Dts F-2, G-1, W-4, 


=: Theater 
C-4 Mx. E. ag 
ee 
Dynamos, A. C. 
FP-1, -- =" W-2, W-4. 
Dynamos, D 
F-1, F-2, & 1, S-5, W-2, 
w- 4. 


Electric Vehicles 
G-2. 


ee 


En es, Gas and Gasoline 
H-5, M-3, W-5. 

Engines, Steam 

ee L, H-65, -3, W-5. 

Fans, A, o Portable 


C-1, E- F-2, G-1, P-2, 
W-2, w-i. 

Fans, D. C., Portable 
+5 F-2, G-1, P-2, W-2, 


Fans, A. C., Ceiling 

C-1, E-5, G-1, P-2, W-4. 
Fans, D. C., Ceiling 

E-5, G-1, P-2, W-4. 
Fans, Exhaust 

G-1, P-2, W-2, W-4. 
Feed Water Heaters 


Filters, Oil 


Fixtures 
B-2, P-2, 

Flash Laghte, Electric 
A-1, P-2, 


Fuse Boxes 
D-1, G-1, P-2, 8-6, W-4. 
Fuse, Enelosed, and Fittings 
D-1, G-1, P-2, W-2, W-4. 
Fuse, Wire and Links 
G-1, P-2, P-6, 
rom High Tension 


Fuses, Miscellaneous 
G-1, W-4. 


Fuses, Telephone 
ay > omens Pressure 
Cope Water-Wheel 
Guards, Wire Lam 

B-2, P-2, ™ 
Hangers 

8-6. 


Heating Appliances, Including 
Irons, a Ete. 
C-4, E-5, G-1, P-2, S-3, 


-2. 


Hoists, Electric 
F-1. 


Hoods, § 
F-2, o.. iL 2-2, W-2, W-4. 
a = 5 ae etias Outfits 


inetniaes Glass 
H-2, P-2, P-5, W-2, W-4. 
near High-Tension 
wii? 1, P-32, P-6, T-1, W-3, 


tusulators, Porcela 
wie Dn PS T-1, W-3, 


tae 8, oe a 


Insulators, ae a 


Insulating Material 
G-1, P-2, 8-6, W-4. 
aogpenam, Moulded 


Jobbers 


Junction Boxes 
Lamp, Standards 
Lam ar _ 
ra G N-3, P-2, W-3, 


oa Incandescen 
E-1, G-1, N-3, Pr 2, W-2, 
w-i4. 
Lamps, Miniature 
A-1, G-1, P-23, W-4. 
Launch Lighting Outfits 
E-2, E-3. 
Lightning Arresters 
-2, W-4. 


Line Material, pee 
G-1 w-4 


ae ta 
meee Mining 

-1, G-1, W-2, W-4. 
Machinery, ‘Transmission 


Mngpets, Lifting 
— 


= Ammeters and Volt 


-1, F-2, G-1, P-2, W-32, 


w-4. 
Meters, Watt 
F-2, G-1, W-4. 
Molded Insulation 
C-4, 
Motors, A. C, 
C-1, F-1, G-1, W-1, W-2, 
w-4. 
Motors, D. C, 
F-1, F-2, G-1, W-1, W-2, 
w-4, 
Motor Protectors 
F-2, G-1, W-2, W-4. 
Bove Electric, 


Oil Burners and Systems 


Ozonators 
G-l1, P-2, W-4. 
Paint, Insulating 
-2, S-6, W-4. 
Paints, Preservative 


. 


Panel Boards 
G-1, P-2, W-4. 
Panels, Motor Starting 
G-1, W-4. 
ro Eucalyptus 
-2, P-2. 


Pi Iron and Steel 
-6, P-2, P-5, T-1, W-4. 
Pipe, Riveted Steel 
8-1, W-8. 
Pi Specials 
”- 7, 8-1, W-8. 


ros Installations 
P-7. 


Plugs, Flush 
G-1, P-2. 
Pla Attachment 
-3, C-4, G-1, P-2, W-4. 
Plugs, Stage 
G-1, P-2, W-2, 


Poles, Iron and Steel 
H-6, P-65. 

Poles, Wood 
P-5, W-2. 

Power Piants 


Syewetrots, Silent Chain 


Producers, Gas 
Ww-5 


Pumps, Boller Feed 
F-1, H-5, M-3. 
Pumps, Centrifugal 
F-1, H-5, M-3. 
Pum Deep Well 

F-1, H-5, 


Pumps, Vacuum 
H-5, 
Push Buttons 


Rail Bonds 

G-1, W-4. 
Rectifiers 

G-1, P-2, W-1, W-4. 
Reflectors 

B-2, G-1, P-2. 
mages Boiler Feed 

-3. 


Reqets Electrical 
-4, 


Resistances 

C-4, G-1, W-4. 
Rheostats, Battery Charging 

C-4, G-1, W-4. 
Rheostats, Field 

C-4, F-2, G-1, W-4. 
Rheostats, Motor Starters 

-4, F-2, G-1, W-4., 

Rock Drills 

F-2. 
Searchlights 
Separators, Steel 


Shades 


Sockets and Receptacies 
B-2, C-4, E-5, G-1, P-®%. 


Selder, Self-Fluxinag 
K-1, W-2. 


Soldering Paste 
-3, P-2, W-4. 


— Transmission Chains 


Staples, pes 
B-3. P-2, Wee 
Starters (Hand), D. C. and A. C. 
~4. 


Starters (Self D.C. 
C-4, G1 Wa and A. C. 


Street Cars 
P-6. 


Switches, Float 
C-4, G-1, W-4. 
Swigchen, Discomnecting 


Switches Ha kh Te 
“1. P 4. nsion 


aeaiicens Knife 
E-5, G-1, P-2, W-2 
oa Oil 
-2, W-2. 
sulin Pendent 
C-4, G-1, W-4. 
Switches, oe Button 


Ww-4. 


Switches, Snap 
4 2 


Switches, Solenol 
C4. old 


ones Poletop 
G-1, K-4, P-2. 
Switchboards, Power 
W-2, W-4. 
sutniibememe Teleph 
W-z2. — 


Tanks, Steel 
W-3, 


pe 
G-1, N-4, O-1, P-3, 8-6, W-3. 
eons a tement 


Telephone Protectors a 
Termina na 


E-3. P-5, S-6. 
Tools, Cogesrastion 


Towers, {jteel 
P-2, P-5 


Transformer Windi 
K-4. _ 


Transformers 
on G-1, W-1, W-2, W-4, 


Transportation 
8-4. 
Trolley Bases 
P-65. 
Turbines, Steam 
G-1, H-5, M-3, W- 
Turbines, Water 
M-3, P-4, H-6. 
Valves 
M-3, P-7. 
Vacuum Cleaners, Electric 


, 


Washing Machines 
E-5, P-2, W-2. 


woes Supply Systems 


2, W-5. 


Wire, Aluminum 
P-6. 


Wire, Annun’s and Office 


Wire, Armored 


Wire, Asbestos-Covered 
D-1, G-1, 8-6, W-2. 
Wire, Bare Copper 
G-1, N-2, P-2, S-6. 
Wire, Enameled 


Wire, Magnet 
D-1, G-1, K-1, 8-6, 
Wire, Rubber-Covered 
-1, H-1, I-1, N-4, O-1, P-32. 
8-6. 
Wire, Trolley 
-5, 8-6. 


Ww -2. 


Wire, Weatherproof 
S-6, W-% 


G-1, N-2, O-1, 
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This Trade Mark The Guarantee of Exeellence on Goods Electrical 





The Largest 60 Cycle, 250 Volt Synchronous 
Booster Converter in the World 


The Synchronous Booster Converter has demonstrated its great value for 
lighting service. 


The set illustrated is the largest 60 cycle converter ever built and has recently 
been installed by the Edison Electric Illuminating Company of Boston. 








IT WILL CARRY: 


20 Volts Buck and Boost 
may be obtained with 
the Booster. 


2250 kws. continuously, 
2810 kws. for 2 hours, 


3375 kws. momen- 
tarily 


General Electric Company 


Pacific Coast Sales Offices in San Francisco, Los Angeles, Portland, Seattle and Spokane 
Rocky Mountain Sales Offices in Denver, Colorado; Sait Lake City, Utah; and Boise, Idaho 
Member The Society for Electrical Development Inc, ‘‘DO IT ELECTRICALLY” 5328 


This Trade Mark The Guarantee of Exeellenece on Goods Electrical. 
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PROFESSIONAL DIRECTORY 


H. M. Byllesby & Co. 





ENGINEERS 
New York, Chicago, Tacoma, 
Trinity Continental & Washington 
Building Com’! Bk. Bldg. 
Purchase, Finance, Construct and Oper- 


ate Electric Light, Gas, Street Railway 
and Water Power Properties. Examinations 
and reports. 
Utility Securities Bought and Sold 





John S. Eastwood, C. E. 


Designer of dams of the 
EASTWOOD MULTIPLE ARCH TYPE 
Suitable for any height or site 

Cheaper than earth dams. 
Stronger than solid masonry. 


Builder of the HUME LAKE DAM 
Hearst Bidg. San Francisco, Cal. 








J. Paulding Edwards 
CONSULTING ENGINEER 


1001-1011 Flatiron Building 
San Francisco, California 


Consultation, Plans Specifications, 
Evaluation, Inspection, Supervision, 
Electric Railroad Specialist 
Fellow American Society Electrical 
Engineers 


Ford, Bacon & Davis 
ENGINEERS 


58 Sutter Street 
San Francisco 


New York New Orleans 


G. M. Gest 
CONDUIT ENGINEER AND 
CONTRACTOR 


Design and Construct Underground 
Conduit Systems 


San Francisco Office: Hooker &.Lent Bidg 
New York City: 1330-36 Woolworth Bidg. 








Townsend, Graham & 
Harris 
PATENT AND TRADE-MARK CAUSES 


1032 Higgins Building 
Second and Main Streets 
Los Angeles, Cal. 









‘ ; —_ 
George J. Henry 
HYDRAULIC AND MECHANICAL 
ENGINEER 
PATENT SOLICITOR AND EXPERT 
Design and Construction of Hydroelectric 

Machinery and Specialties 


Rialto Bidg. San Francisco 





ss . ‘ 
Hunt, Mirk & Co., Ine. 
ENGINEERS AND CONTRACTORS 
Design, Construction, Operation, 
Power Stations, Electric Railways 
Pumping Plants 
ECONOMICAL PRODUCTION AND 
DISTRIBUTION OF POWER 


San Francisco Seattle 
141 Second St. Alaska Bldg. 





D. C. & Wm. B Jackson 


ENGINEERS 
Harris Trust Bldg. 248 Boylston St. 
Chicago Boston 
Plans. Specifications, Supervision of 


Construction, General Superintendence 


and Management, Examinations and Re- 
ports, Financial Investigations and Rate 
Adjustments. 





Henry I. Lea 
CONSULTING GAS ENGINEER 


Peoples Gas Building Chicago 
Coal, Water, Oil, Natural, Coke Oven and 
Producer Gas Plant Design, Construo- 
tion, Management, Audit, Valuation and 
Rate Making. Complete engineering and 
commercial reports covering gas plant 
matters exclusively. 





MeMeen and Miller 


(Incerporated.) 
Samuel G. McMeen Kempster B. Miller 


Leigh S. Keith 
ELECTRICAL AND MECHANICAL 
ENGINEERS 
1454 Monadnock Block, Chicago. 
407 Electric Building, Cleveland 





Sanderson & Porter 
ENGINEERS AND CONTRACTORS 


Reports, Designs, Construction, Manage- 
ment, Hydroelectric, Railway, Light 
and Power Properties, Oil Pipe Lines 


New York San Francisco 





Smith, Emery & Co. 


INSPECTING AND TESTING 
ENGINEERS AND CHEMISTS 


651 Howard Street San Francisco 


Alfred Still 
ELECTRICAL ENGINEER 


Member A, !. E. E. 


Purdue University La Fayette, Ind. 





J.G. White Engineering 
Corporation 
ENGINEERING CONSTRUCTION 
FINANCING 
Alaska Commercial Building 
San Francisco 


New York Chicago 


TECHNICAL BOOK SHOP 


TELEPHONE 
KEARNY 918 


Engineers’ Library of Technical Books 


Catalegue on Application 


SAN FRANCISCO 
CALIFORNIA 





CIVIL, ELECTRICAL, 
MINING 








HEALD 


Aaa LS 





MECHANICAL, 
AUTOMOBILE 


SPECIAL ASSAYING COURSE 


1215 VAN NESS AVENUE 





SAN FRANCISCO, CAL. 





11 








OKONITE WIRE 
ON I The STANDARD for 
So 


RUBBER INSULATION 
SA Okonite Tape, Manson Tape, 
Candee Weatherproof Wire, 
Candee (Patented) Potheads. 





TRADE MARK 
REG. U.S PAT. OFFICE 


The Okonite Company 


253 BROADWAY, NEW YORK 


CENTRAL ELECTRIC CO., Chicago, Ill., General Western Agents 
NOVELTY ELECTRIC CO., Philadelphia, Pa. PETTINGELL-ANDREWS CO., Boston, Mass. 
F. D. LAWRENCE ELECTRIC CO., Cincinnati, 0 


Main Steam Header 
made of 3-90° bends on 
a 16 ft. radius, each con- 
taining approximately 
40 ft. of 18 in. OD Lap- 
welded steel pipe 3¢ in. 
thick. Flanges of rolled 
steel. The seventeen 
welded inlets and out- 
lets are of forged steel 
Making pipe meet 
particular and peculiar 
conditions is our specialty. Let us eliminate your difficulties. 


Pittsburg Piping and Equipment Co. 


THEO F. DREDGE, Pacific Coast Representative 
Monadnock Bidg., San Francisco 


Use The Original 
ce = ix? Specify and insist upon 
% Sprague BX Cable 


which insures 


Quality 


It is used by the leading archi- 
tects and contractors through- 
out the country. 


Write for Conduit Catalogue No. 44054 


[S SPRAGUE ELECTRIC WORKS 
a OF GENERAL ELECTRIC COMPANY 
i <E°/ Main Offices: 527-531 West 34th Street, New York, N. Y. 


San Francisco. Ris alto Bldg.: Seattle. Colman Bldg.; Los Angvcles, 
124 West 4th St.: Portland, Electric Bldg.: : Spokane, Paulsen Bidg. 


ee 
St 
* 
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ee bent 
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i) 
eee Mall) 
A) 
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efhiciency for your service. 
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No matter how heavy the overload —even on a 
“D&W” cutout to do the work. Re-fusing is made absolutely safe even when the line is 
short circuited. Here is a cutout that fills a long felt want. 
Write for Bulletin No. 150-J 


D & W FUSE COMPANY, ceoreaee, R. A 


PACIFIC COAST REPRESENTATIVE 
WESTERN ELECTRIC COMPANY / f 


San Francisco 
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There is a Lively Demand for 


SIMPLEX 
Traveler’s Electric Stove 


A quick seller to vacationists or 


“stay-at-homes,” and 
equally useful to both. 


{ Quickly heats water, tea, bouillon, etc.; 


CONVENIENT ' 
/ makes toast, boils eggs; cooks cereals. 
COMPACT \ Stove and cord pack into cup. Takes 
/ up less room than a collar bag. 
ECONOMICAL =< Costs about 1!% cents per hour. 


Make people think about Simplex devices 
before they need them, and when they need 
them they will think of you. Catalog FREE. 


Simplex Electric Heating Co. 


Member RICE LEADERS OF THE WORLD ASSOCIATION 
612 Howard St., San Francisco 
15 So. Desplaines St., 
ee Chicago, Ill. 8 
Wasa] 
r SA} devices for Electric 


Heating & Cooking 


Cambridge, Mass. 
Bellville, Ont. 









** Leaders of the 
World” in all 


TRADE MARK 


Electric, Railway 
and 


Manufacturers’ Supply Co. 


84 Second St. San Francisco, Cal. 


Jobbers and Distributers for Electrical Supplies 


Specializing in the making of Knife Switches, Switch Boards, 
Metering Boards, Theatre Panels and Dimmers 


AGENTS FOR 
Westinghouse Electric & Manufacturing Co.’s 


Products — ELECTRICAL STANDARDS IN THE 
INDUSTRIAL AND DOMESTIC FIELDS 


“D&W” OIL FUSE CUTOUTS 
NEVER FAIL TO BREAK THE ARC 


You can’t find anything more simple, more inexpensive to 
maintain, and at the same time absolutely effective. 


Yiff 


you can depend upon the 


“dead short” 


An investigation will show its 


Oakland Los Angeles Seattle Portland Meee 


Ai 
4 
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